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International application No. 

PCT/EPOO/08207 


International filing date (day/month/year) 

21 aout2000 (21.08.00) 



1. The following Indications appeared on record concerning: 

X the applicant | | the inventor | | the agent | | the comnr^on representative 


Name and Address 

CEFAR PAINMATCHER AB 
Scheelevagen 32 
S-223 63 Lund 
Sweden 


State of Nationality 
SE 


State of Residence 
SE 


Telephone No. 


Facsimile No. 


Teleprinter No. 


2. The International Bureau hereby notifies the applicant that the following 
1 1 the person | X| the name | | the address [ 


change has been recorded concerning: 
1 the nationality | | the residence 


Name and Address 

PAINMATCHER AB 
Scheelevagen 32 
S-223 63 Lund 
Sweden 


State of Nationality 
SE 


State of Residence 
SE 
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Facsimile No. 


Teleprinter No. 
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1 [ the International Preliminary Examining Authority [ 
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"xj the elected Offices concerned 
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International filing date (day/month/year) 
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1. The following indications appeared on record concerning: 
1 1 the applicant the inventor the agent the common representative 


Name and Address 

BERGMAN, Kerstin 

Albihns PatentbyrI Malmo AB 
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S-203 14 Malmo 

Sweden 


State of Nationality 


State of Residence 


Telephone No. 

+46-40-690 54 00 


Facsimile No. 
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Teleprinter No. 


2. The International Bureau hereby notifies the applicant that the following 
fx] the person X the name [j^ the address [ 


change has been recorded concerning: 
1 the nationality | | the residence 


Name and Address 

Akerman, MSrten 
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S-203 14 Malmo 
Sweden 


State of Nationality 


State of Residence 
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+46-40-690 54 00 
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Teleprinter No. 


3. Further observations, if necessary: 

The mdication of a new company's name of the aget on the Demand (Form PCT/IPEA/401) has 
been considered a request for recording a change under Rule 92bis. In case of 
disagreement the International Bureau should be notified immediately. 
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Applicant's or agent* s file reference 
P11181-M/MIK 


IMPORTANT NOTIFICATION 


International application No. 
PCT/EPOO/08207 


Internationa! filing date (day/monWyear) 
21/08/2000 


Priority date (day/month/year) 
20/08/1999 


Applicant 

CEFAR PAINMATCHER AB et al 



1 . The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the 
international preliminary examination report and its annexes, if any, established on the Intemationarappilcation. 



2. A copy of the report and Its annexes, if any, is being transmitted to the International Bureau for communication 
to all the elected Offices. 



3. Where required by any of the elected Offices, the International Bureau will prepare an English translation of the 
report (but not of any annexes) and will transmit such translation to those Offices. 



4. REMINDER 

The applicant must enter the national phase before each elected Office by performing certain acts (filing 
translations and paying national fees) within 30 months from the priority date (or later in some Offices) (Article 
. 39(1)) (see also the reminder sent by the International Bureau with Form PCT/IB/301). 



Where a translation of the international application must be furnished to an elected Office, that translation must 
contain a translation of any annexes to the international preliminary examination report. It Is the applicant's 
responsibility to prepare and furnish such translation directly to each elected Office concerned. 



For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the 
PCT Applicant's Guide. 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
P11181-M/MIK 


See Notification of Transmittal of International 
FOR FURTHER ACTION Preliminary Examination Report (Form PCT/IPEA/416) 


International application No. 
PCT/EPOO/08207 


International filing date (day/month/year) 
21/08/2000 


Priority date (day/month/year) 
20/08/1999 


International Patent Classification (IPC) or national classification and IPC 
A61B5/103 


Applicant 

CEFAR PAINIVIATCHER AB et al 



1 . Tills international prelinriinary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2, This REPORT consists of a total of 7 sheets, including this cover sheet. 

^ This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative instructions under the PCT). 

These annexes consist of a total of 6 sheets. 



3. This report contains indications relating to the following Items: 
I S Basis of the report 



II 


□ 


Priority 


Hi 




Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 


IV 


□ 


Lack of unity of invention 


V 


EI 


Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 


VI 


□ 


Certain documents cited 


VII 


El 


Certain defects in the international application 


VIII 




Certain observations on the international application 



Date of submission of the demand 
10/03/2001 


Date of completion of this report 
05.12.2001 


Name and mailing address of the intemational 
preliminary examining authority: 

^ European Patent Office 
/AH D-80298 Munich 

Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 


Authorized officer 

Abraham, V (( ^ )) 
Telephone No. +49 89 2399 7463 \5wo^ 
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International alircation No. PCT/E POO/08207 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an Invitation under Article 14 are referred to In this report as ''originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70.16 and 70.17)): 
Description, pages: 

1-13 as originally filed 

Claims, No.: 

1-50 with telefax of 20/11/2001 

Drawings, sheets: 

1/2,2/2 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language In which the international application was filed, unless othenvise indicated under this item. 

These elements were available or fumished to this Authority in the following language: , which is: 

□ the language of a translation fumished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written fonn. 

□ filed together with the intemational application in computer readable form. 

□ furnished subsequently to this Authority In written form. 

□ fumished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the intemational application as filed has been fumished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been fumished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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□ 



the drawings, 



sheets: 



5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

1 . The questions whether the claimed invention appears to be novel, to involve an Inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application. ^ 



[SI claims Nos. 24-50. 
because: 

la the said International application, or the said claims Nos. 24-50 relate to the following subject matter which 
does not require an intemational preliminary examination (specif)^: 
see separate sheet 

□ the description, claims or drawings (Indicate particular elements beloW) or said claims Nos. are so unclear 
that no meaningful opinion could be formed {specityi: 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

□ no international search report has been established for the said claims Nos. . 

2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for In Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1, Statement 

Novelty (N) Yes: Claims 1-23 
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No: 



Claims 



Inventive step (IS) 



Yes: 
No: 



Claims 
Claims 



1-23 



Industrial applicability (lA) Yes: Claims 1-23 

No: Claims 



2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects In the form or contents of the intemational application have been noted: 
see separate sheet 

VIM. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Reference is made to the following document: 

D1 : US-A-5 191 896 (E. GAFNI ET AL.) 9 March 1993 

D2: WO 97 06730 A (J. KATIMS) 27 February 1997 

III 

1 . According to Article 34(4)(a)(j) PCX and Rule 67.1 PCT no international 
preliminary examination is required to be carried out on claims 24-50 of the 
present application, because the subject-matter of these claims relates to a 
diagnostic method practised on the human body. 

V 

1 . Document D2 which is considered to represent the most relevant prior art 

discloses the following features of claim 1 , as far as this claim is understood (see 
paragraph VIII below): 

A sensation level (Fig. 2) measuring device comprising a stimulator devised to 
deliver a physical stimulus comprising: 

an indication mechanism (101), that is actuateable by the person, 
a level registration means (102), 

means for delivering the physical stimulus as a pulsating stimulus having a 
predetermined frequency (page 10, line 32 - page 1 1 , line 9). 

The subject-matter of claim 1 differs from D1 in that the device further comprises 
means for varying the pulse width while for a predetermined period of time 
maintaining the predetermined frequency. 

The problem to be solved by the present invention is to provide a stimulus for 
selectively stimulating the C-fibres of human tissue which are regarded as being 
responsible for carrying an affective component of a sensation. 

In D2 different nerve fibres are stimulated by varying the frequency of the 
pulsating stimulus (page 15, lines 1-6). No indication can be found in this 
document to modulate the pulse width in order to solve the above problem. 
Document D1 discloses a sensation level measuring device comprising a pulse 
width modulation circuit (column 3, line 9). However, D1 does not define a 
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pulsating stinnulus and the pulse width in D1 is the duration of the physical 
stinnulus corresponding to the predetermined period of time defined in claim 1 . All 
other prior art documents also give no indication for a pulsating stimulus having a 
predetermined frequency wherein the pulse width of the pulsating stimulus is 
varied. The combination of features of claim 1 as far as being understood is 
therefore neither known from, nor rendered obvious by, the available prior art and 
the requirements of Article 33(2)-(4) are met. 

1 .2 Claims 2-23 dependent on claim 1 amended as indicated below (see paragraph 
VIII 1 .1) would also meet the requirements of Article 33(2)-(4) PCT. 

VII 

1 . The features of the claims should have been provided with reference signs placed 
in parentheses (Rule 6.2(b) PCT). 

2. According to the requirements of Rule 5.1(a)(ii) PCT, the relevant background art 
disclosed in the documents D1 and D2 should have been mentioned in the 
description and these documents should have been identified therein. 

3. Not all examination authorities accept the formulation "incorporated herein by 
reference" used in the present application on page 1 , line 32. v 

VIII 

1 . Claim 1 relates to a sensation level measuring device but the feature defining the 
measuring properties (i.e. means for varying the pulse width for the purpose of 
comparing said physical stimulus with an affective component of said sensation) is 
entirely unclear contrary to the requirements of Article 6 PCT.. 

It is obvious from the description that in order to measure a sensation level the 
patient must indicate a sensation, the stimulation parameters of which are then 
registered for evaluation purposes. The corresponding features, namely an 
indication mechanism, that is actuateable by the person and a level registration 
means, are therefore regarded as being essential to the definition of a sensation 
level measuring device and should have been inserted in claim 1 in order to 
overcome the above clarity objection. 
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1.1 For the assessment given in paragraph V above it is assumed that these features 
have been inserted in claim 1 , 



( 



( 
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5 I. A sensation level measuring device comprising a stimulator devised to deliver a 
physical stimulus, characterized in 

- means for delivering said physical stimulus as a pulsating stimulus ha^g a 
predetemiined frequenjcy; 

- means for varying the pulse width while for a predetermined period of time 

1 0 maintaining said predetermined fiequency of said pulsating stimulus for tfaje purpose of 
comparing said physical stimulus with an affective component of said sensatiorL 

2. The measuring device as recited in claim 1, wherein said predetermined firequency is 
fixed, and said pulse width is varied while maintaining a fixed amplitude. 

15 

3. The measuring device as recited in claim 1 or 2, wherein* said stimxilator is further 
devised to vary the amplitude of said pulsating physical stimulus for the piirpose of 
comparing said physical stimulus with a sensory componeiit of said sensation. 

20 4. The measuring device as recited in claim 3, i^dietein said stimulator devised to 

selectively deliver a first physical stimulus having said varied pulse width or a second 
physical stimulus having said varied amplitude^ for the purpose of s^arating an 
affective component from a sensory component of said measured sensation. 

25 5. The measuring device as recited in claim 4, wherein the physical stimulus is achieved 
by means of dehvering electrical energy to the skin of a htmian being. 

6. The measuring device as recited in claim 5, wherein said stimulator is capable of 
varying the pulse width of said physical stimulus being delivered in the shape of a 

3 0 pulsating electrical energy wave in the range of 0-1 000 microseconds. 

7. The measuring device as recited in claim 5, wherein said stimulator is capable of 
varying the pulse width of said physical stimulus being delivered in the shape of a 
pulsating electrical energy wave wrffa steps in the range of 5-10 microseconds. 

35 

8. The measuring device as recited in claim 5, wherein said electrical energy is voltage 
controlled. 

9. The measuring device as recited in claim 5, v/herein said electrical energy is current 
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controlled. 

The measuring device as redted in claim 5, wherein said stiinulator is capable of 
deliveaing electrical energy in the shape of a voltage or a current through a resistance of 
0-20 kohm. 

11. The measuring device as recited in claim 5, wherein said stimulator is capable of 
delivering said electrical en^gy in the shape of a voltage or a current in a square wave 
and/or a triangular wave, preferably having a frequency, in the range of 1-100 Hz. 

10 

12. The measuring device as recited in claim 5, wherein said stiniulator is capable of 
varying tb& amplitnde of a pulsating electrical current In the range of 0-100 m A. 

13. The measuring device as recited in claim 5, wherein said stimulator is capable of 

1 5 varying the amplitude of a pulsating electrical current with steps in the range of 0^5 
mA. 

14. The measuring device as recited in claim 1, 2, 3 or 4 wherein (he physical stimulus is 
achieved by exchanging energy with or inducing thermal energy into the skin of a 

20 h\m[iBnbemg. 

15. The measuring device as recated in claim 14, whesran the stumdator is enable of 
delrvering a pulsating thermal energy exchange slimulfition in the sh^)e of a 
temperature variation in a square wave and/or a triangular wave within a predetermined 

25 initial ten^ieiatare and a predetCTuined maximum or minrmum terrQ^erature. 

1 6. The measuring device as recited in claim 14, wherein the stimulator is capable of 
delivering a pulsating thermal energy exchange or induction stimulation in the shape of 
a temperature variation with a pulse widtti within a pulse width range of 0- 1 000 

30 microseconds. 

17. The measuring device as recited in claim 14, wherein the physical sdmuhis is achieved 
by means of delivering heat or radiation energy to the skin of a human being, 
preferably increasing the heat stimulus fiom. an initial temp^ture in the range of 34 

35 ccntigrades. 

18. The measuring device as recited in claim 1 4, wherein the stimulator is devised to vary 
the stimulus increase rate by varying the temperature of the delivered heat from an 
initial temperature to a predetermined maximum temperature during a time period in 




10. 

5 
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the range of 10 to 60 seconds. 

19. The measunng device.as recited in dadm 14, wha^ein the physical stimultis is achieved 
by means of cooling the skin of a human bemg^ preferably increasmg 1b.e cooling 

5 stunnlns by decreasing the temperature fiom an initial temperature in the range of 34 
centigrades. 

20. The measuring device as recited in claim 14^ herein the sijmulator is devised to vary 
the stimulus increase rate by vaiying the temperature of the delivered cooling fiom an 

1 0 initial temp^ture to a predetermined minimum temperature during a.time pexiod in 
the range of 10 to 60 seconds. 

21 . The measuring device as recited in claim 14, con^ptismg a resistive coil or a peltier 
element 

15 

22. The measuring device as recited in claim 14, comprising a laser, such as an argon laser 
or a carbon dioxide laser. 

23. The measiiiing device as recited in claim 1, 2, 3 or.4 -wherdn: 

20 -said stimtdator comprises a stimulus signal generator (1 02) coupled to stimulus 

induction means (104) for inducing a pulsating physical stimulus to said person; and 
the measuring device further comprising 

-an indication mechanism (124), that is octuateable by said person, for indicating that a 
stimulus is ejcpeiienced by the person to correspond to the level of said sensation; 
25 -a level registration means (1 14,1 1 6) for registering a sensation level value . 
corresponding to said sensation, and 

- means (122) for varying the pulse width of the physical stimulus with a constant 
predetCToined £requency and a constant amplitude for the purpose of measuring the 
level of an a£fective component of said sensation. 

30 

24. Use of an sqpparatus as recited in any of the claims 1-23 in measuring the level of a 
sensation. 

25. Use of ana^aratus as recited in any of the claims 1-23 in measuring the level of a 
35 perception. 

26. Use of an apparatus as recited in any of ifae claims 1-23 ia measuring the level of an 
integrated skill. 
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27. A metlxod of measunBg the level of a sensation, perception or integiated skill of a 
person, characterized in the steps of: 

ddivering to said person a pulse iTvidth modulated pulsating physical stimulus for 
comparmg with an aflEective component of said smsation; 
5 registering a first sensation level value in response to an indication from said person 
that said physical stimulus corresponds to said sensation. 

28. The method as recited in claim 27, further comprising the step of varying the pulse 
•width of the pulsating physical stimulus in the range of 0-1000 mi^oseconds. 

10 

29. The method as recited in claim 27. iurtiher comprising tiie step of delivering a pulsating 
physical stimulus with a varying pulse widths a fixed frequency and a fixed amplitude. 

30. The method as recited in claim 27, fiather comprising the step of delivmng a physical 
15 stimulus that is comparable with a sensory component of said sensation. 

3 1 . The method as recited in claim 27, further comprising the step of delivering an 
amplitude modulated pulsating physical stimulus. 

20 32. The meihod as recited in claim 27, further comprising the step of achieving the 
phy i^cal stimulus by delivering electrical energy to the skin, of a human bdng. 

33. The method as recited in claim 32, vs/bsrsm said electtical energy is voltage controlled. 

25 34. The method as recited in claim 32, wherein said electrical energy is current controlled. 

35. The method as recited in claim 32, further comprising the step of dehveiing electrical 
energy in the shape of a voltage or a current through a resistance of 0-20 kohm. 

30 36. The method as recited in claim 32^ furfliCT comprising flic step of delivering electrical 
energy in the shape of a voltage or a current in a sinus wav^ preferably having a 
firequ^cy in the range of 1-100 Hz. 

37. The method as recited in claim 32, furtfaer comprisu:^ the step of delivering a electrical 
35 energy in the shape of a voltage or a cmrent in a square -wsm and/or a triangular wave, 

preferably having a frequency in the range of 1^100 Hz. 

38, The method as recited in claim 32, further comprising the step of varying the amplitude 
of a pulsating electrical current in the range of 0-1 00 mA. 



AMENDED SHEET 
^; + -on/n/onm ^Q•QA 



c«r%^ 'ion D nno 



20'-1 1-2001 13:37 FAI 46 AO 5 119689 



ALBIHN5 MALM6 AB 



EP0008207 




39, The inethod as recited in cloiin 32, jfurther comprisiiig the step of varying the amplitude 
of a pulsating elecbdcal cuirent with steps in the range of 0^,5 mA. 

5 40. The method as recited in claina 32, further comprising tiiie step of varying the pulse 
width of a pulsating electrical energy wave in the range of 0-1 000 microseconds, 

41. The method recited in claim 32, furdier cornprising the step of varying the pulse 
( widfliof a pulsating electrical energy wave with steps in the range.of 5-1^ 

10 miczoseconds. 

42. The method as recited in claim 27, further comprising the step of achieving fhe 
physical stimulus by exchanging hernial energy with or inducing thermal- energy into 
(he skin of a human being. 

15 

43. The method as recited in claim 42, further comprising the step of delivering a pulsating 
thermal energy exchange stimulation in the shape of a temperature variation in a sintis 
wave vdthin a predetermined initial temperature and a predetexmined inaxiEnum or 
miniminn temperature. 

20 

44. The method as redted in claim 42, further comprising the step of delivering a pulsating 
th«nal energy excSiange stinxulBlion in the sb^e of a temperature variation in a square' 
wave and/or a triangular wave within a pzedetemiined initial tCTtperatuxe aiid a 

( predeteroiined maximum or minimum tempOTture. 

25 

45. The method as recited in claim 42, further comprising the step of delivering a pulsating 
thOTnal energy exchange stimulation in the shape of a temperature variation* with a 
pulse width within a pulse width range of 0-1000 microseconds. 

30 46. Ibe method as redited in claim 42, further comprising (he 5t^ of acliieving the 

physical stimulus by delivering heat to flie skin of a human beings preferably iacreasing 
the heat stimulus from an initial temperature in the range of 3 4 ceirtigrades. 

47. The metiiod as recited in claim 46, further comprising the step of varying the stimulus 
35 . increase rate by varying the temperature of the delivered heat fiom an initial 

temperature to a predetemiined maximum temperature during a time period in the 
range of 10 to 60 seconds. 

48. The method as recited in claim 42, further comprising the step of achieving the 
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physical stimulus by cooling the skin of a human being, preferably incnwsing the 
cooling stimulus by decreasing the temperature &om an initial temperature in (he range 
of 34 centigrades. 

5 49. The method as recited in claim 48, further comprising the step of varying the stimulus 
increase rate by varying the temperature of the delivered cooling from an initial 
temperature to a predetermined minitrmm temperature during a time period in the range 
of 10 to 60 seconds. 

1 0 50. The method as lerited in daim 27, for measuring the level of a sensation, perceptibn or 
integrated skill of a person, cocqprising the steps of: 

selectively delivering to said person a first physical stimulus that is comparable with an 
a^ctive component of said sensation or a secoxul physical stimulus that is comparable 
with a sensory component of said sensation; 
1 5 registering a sensation level value in response to an indication from said person that 
said physical stimulus corresponds to said sensation; 

indicating whether the registered sensation level value is based on said first physical 
Stimulus or said second physical stimulus respectively. 
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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



• 

International application No. PCT/E POO/08207 



1. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70.17)): 
Description, pages: 

1-13 as originally filed 

Claims, No.: 

1 -50 with telefax of 20/1 1 /200 1 

Drawings, sheets: 

1/2,2/2 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the intemational application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained In the international application in written form. 

□ filed together with the intemational application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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□ 



the drawings, 



sheets: 



5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report,) 

6. Additional observations, if necessary: 

III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

1 . The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire International application. 
IS claims Nos. 24-50. 



H the said international application, or the said claims Nos. 24-50 relate to the following subject matter which 
does not require an international preliminary examination (specif^: 
see separate sheet 

□ the description, claims or drawings {indicate particular elements beloW^ or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specity): 



□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

□ no international search report has been established for the said claims Nos. . 

2. A meaningful intemational preliminary examination cannot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



because: 



1. Statement 



Novelty (N) 



Yes: 



Claims 1 -23 
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Claims 



Inventive step (IS) 



Yes: 
No: 



Claims 
Claims 



1-23 



Industrial applicability (lA) Yes: Claims 1-23 

No: Claims 



2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Reference is made to the following document: 

D1: US-A-5 191 896 (E. GAFNI ET AL.) 9 March 1993 

D2: WO 97 06730 A (J. KATIMS) 27 February 1997 



1 . According to Article 34(4)(a)(i) PCT and Rule 67.1 PCT no international 
preliminary examination is required to be carried out on claims 24-50 of the 
present application, because the subject-matter of these claims relates to a 
diagnostic method practised on the human body. 

V 

1 . Document D2 which is considered to represent the most relevant prior art 

discloses the following features of claim 1 , as far as this claim is understood (see 
paragraph Vlli below): 

A sensation level (Fig. 2) measuring device comprising a stimulator devised to 
deliver a physical stimulus comprising: 

an Indication mechanism (101), that is actuateable by the person, 
a level registration means (102), 

means for delivering the physical stimulus as a pulsating stimulus having a 
predetermined frequency (page 10, line 32 - page 1 1 , line 9). 

The subject-matter of claim 1 differs from D1 in that the device further comprises 
means for varying the pulse width while for a predetermined period of time 
maintaining the predetermined frequency. 

The problem to be solved by the present invention is to provide a stimulus for 
selectively stimulating the C-fibres of human tissue which are regarded as being 
responsible for carrying an affective component of a sensation. 

In D2 different nerve fibres are stimulated by varying the frequency of the 
pulsating stimulus (page 15, lines 1-6). No indication can be found in this 
document to modulate the pulse width in order to solve the above problem. 
Document D1 discloses a sensation level measuring device comprising a pulse 
width modulation circuit (column 3, line 9). However, D1 does not define a 



Form PCT/Separate SheeV409 (Sheet 1) (EPO-April 1997) 



INTERNATIONAL PRELIMINARY International application No. 

EXAMINATION REPORT - SEPARATE SHEET 



PCT/EPOO/08207 



pulsating stimulus and the pulse width in D1 is the duration of the physical 
stimulus corresponding to the predetermined period of time defined in claim 1 . All 
other prior art documents also give no indication for a pulsating stimulus having a 
predetermined frequency wherein the pulse width of the pulsating stimulus is 
varied. The combination of features of claim 1 as far as being understood is 
therefore neither known from, nor rendered obvious by, the available prior art and 
the requirements of Article 33(2)-(4) are met. 

1 .2 Claims 2-23 dependent on claim 1 amended as indicated below (see paragraph 
VIII 1.1) would also meet the requirements of Article 33(2)-(4) PCT. 



1 . The features of the claims should have been provided with reference signs placed 
in parentheses (Rule 6.2(b) PCT). 

2. According to the requirements of Rule 5,1(a)(ii) PCT, the relevant background art 
disclosed in the documents D1 and D2 should have been mentioned in the 
description and these documents should have been identified therein. 



3. Not all examination authorities accept the formulation ''incorporated herein by 
reference'' used in the present application on page 1 , line 32. 

VIII 

1. Claim 1 relates to a sensation level measuring device but the feature defining the 
measuring properties (i.e. means for varying the pulse width for the purpose of 
comparing said physical stimulus with an affective component of said sensation) is 
entirely unclear contrary to the requirements of Article 6 PCT.. 

It is obvious from the description that in order to measure a sensation level the 
patient must indicate a sensation, the stimulation parameters of which are then 
registered for evaluation purposes. The corresponding features, namely an 
indication mechanism, that is actuateable by the person and a level registration 
means, are therefore regarded as being essential to the definition of a sensation 
level measuring device and should have been inserted in claim 1 in order to 
overcome the above clarity objection. 
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1.1 For the assessment given in paragraph V above it is assumed that these features 
have been inserted in claim 1 . 
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Ctainifi 

5 1 . A sensatioa level measudng device compdsing a stimulator devised to deliver a 
physical stimulus, charaeterised in 

- means for deliveriDg said physical stimulus as a pulsating stimulus having a 
predetemiined frequency; 

- means for varying the pulse width while &r a predetemiined period of time 

10 maintaining said predetemiined frequency of said pulsating stimulus for tfaje purpose of 
comparing said physical stimulus witii an affective component' of said sensation. 

2. The measuring device as recited in claim 1, wherein said predetemdned frequency is 
fixed, and said pulse width is varied while maintaining a fixed amplitude. 

15 

3. The measuring device as recited in claim 1 or 2, wh««in said stimulator is further 
devised to vary the amplitude of said pulsating physical stimulujs for the piupose of 
comparing said physical stimulus with a sensory component of said sensation. 

20 4. The measuring device as recited in claim 3, wherein said stimulator devised to 

selectively deliver a first physical stimulus having said varied pulse width or a second 
physical stimulus having said varied amplitude, for the purpose of separating an 
aGfective component from a sensory component of said measured sensation! 

25 5. The measuring device as recited in claim 4, wherein the physical stimulus is achieved 
by means of delivering electrical energy to the sldn of a human being. 

6. The measuring device as recited in claim 5, wherein said stimulator is capable of 
varying the pulse width of said physical stimulus bemg delivered in the shape of a 

3 0 pulsating electrical energy wave in the range of 0-1 000 microseconds. 

7. The measuring device as recited in claim 5, wherein said stimulator is capable of 
varying the pulse width of said physical stimulus being delivered in the shape of a 
pulsating electrical energy wave with steps in the range of 5-10 microseconds. 

35 

8. The measuring device as recited in claim 5, wherein said electrical energy is voltage 
controlled. 

9. The measuring device as recited in claim 5, wherein said electrical energy is current 
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controlled. 

10. The measuring device as recited in claim 5, wiierein said stimulator is capable of 
delivering electrical energy in the shape of a voltage or a cuxrrat through a resistance of 

5 0-20 kohm. 

11. The measuring device as recited in claim 5, wherein said stimulator is capable of 
delivering said electrical energy in the shape of a voltage or a current in a square vvave 
and/or a triangular wave, preferably havmg a frequency in the range of MOO Hzl 

10 

12. The measuring device as recited in claim 5, wherein said stimulator is enable of 
varying the amplitude of a pulsating electrical current in the range of 0-100 mA. 

13. The measuring device as recited in claim 5, wherein said stimulator is capable of 

1 5 varying the amplitude of a pulsating electrical current with steps in the range of 0,5 
mA. 

14. The measuring device as recited in claim 1, 2, 3 or 4 whereia the physical stimulus is 
achieved by exchanging energy with or inducing themial energy into the skin of a 

20 human being, 

15. The measuring device as recited in claim 14, whearein tiie stimulator is capable of 
delivering a pulsating thermal energy exchange stimulation in the shape of a 
temperature variation in a square wave and/or a triangular wave within a predetennined 

25 initial temperature and a predetermined maximum or TnmiTmiTn temperature, 

16. The measuring device as recited in claim 14, wherein the stimulator is capable of 
delivering a pulsating fliemial energy exchange or induction stimulation in the shape of 
a temperature variation with a pulse width witlnn a pulse width range of 0-1 000 

30 microseconds. 

17. The measuring device as recited in claim 14, wherein the physical stimulus is achieved 
by means of delivering heat or radiation enexgy to the skin of a human being, 
preferably increasing the heat stimulus from an initial temperature in the range of 34 

35 ccjitigrades. 

1 8. The measuring device as recited in claim 1 4, wherein the stimulator is devised to vary 
the stimulus increase rate by vaiying the temperature of the delivered heal from an 
initial temperature to a predetermined maximum temperature during a time period in 
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the range of 10 to 60 seconds. 

1 9. The measuiing de\dcc as recited in claim 14, wbmia the physical stimulus is achieved 
by means of cooling fhe skin of a human bemg^ pref^ably increasing the cooling 

5 stimulus by decreasing the temperature fiom an initial tenq>erature in the range of 34 
ceutigrades. 

20. The measuring device as recited in claim 14, herein the stimulator is devised to vary 
the stimulus increase rale by varying the temperature of the delivered cooling ftom an 

10 initial tempwature to a predetermined minimum temperature during a.time pcxiod in 
the lange of 10 to 60 seconds. 

21 . Ihe measuring device as recited in claim 14, cocqiiising a resistive coil or a peltier 
element 

15 

22. The measuring device as recited in claim 14, comprising a laser, such as an argon laser 
or a carbon dioxide laser. 

23. The measxjiing device as recited in claim 1, 2, 3 or.4 vvher^: 

20 -said stimulator comprises a stimulus signal generator (1 02) coupled to stunulus 

induction means (104) for inducing a pulsating physical stimulus to said person; and 
the measuring device finther comprising 

-an indication mechanism (124), that is actuateable by said person, for indicating that a 
stimulus is ejcperienced by the person to correspond to the level of said sensation; 
25 -a level registration means (1 14,1 1 6) for registering a sensation level value 
corresponding to said sensation, and 

- means (122) for varying flie pulse width of the physical stimulus with a constant 
predetermined fiequ^cy and a constant amplitude for the purpose of measuring the 
level of an afiective component of said sensation. 

30 

24- Use of an apparatus as recited in any of the claims 1-23 in measuring the level of a 
sensation. 

25. Use of an ^aratus as recited in any of the claims 1-23 in measuring the level of a 
35 perception. 

26. Use of an apparatus as recited in any of the claims 1-23 m measuring the level of an 
integrated skill. 
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27. A method of measuruQg the level of a sensation, perception or integrated glHH of a 
person, cbaiacteiized in the steps of: 

delivering to said person a pulse width modulated pulsating physical stimulus for 
comparing with an affective component of said sensation; 
5 registering a first sensation level value in response to an indication from said person 
that said physical stimulus corresponds to said sensation. 

The mettiod as recited in claim 27, further comprising the step of varying the pulse 
width of the pulsodng physical stimulus in the range of O-IOOO microseconds. 

The method as recited in claim 27, further comprising the step of delivering a pulsating 
physical stnnulus with a varying pulse width, a fixed frequency and a fixed amplitude. 

30. The method as recited in claim 27, further comprising the step of delivering a physical 
15 stimulus that is comparable with a sensory component of said sensatioxL 

31. The method as recited in claim 27, further comprising the step of delivering an 
amplitude modulated pulsating physical stimulus. 

20 32. The method as recited in claim 27, finlfaer conqsrising lbs step of achieving the 
physical stimulus by delivering electrical energy to the skin of a human being. 

33. The method as recited in claim 32, wherein said electrical energy is voltage controlled. 

25 34. Hie mediod as recited in claim 32, wherein said electrical energy is current controlled. 

35. The method as recited in claim 32, further comprising the step of delivering electrical 
energy in tise shape of a voltage or a current through a resistance of 0-20 kohm. 

30 36. The method as recited in claim 32, further comprising the step of delivering electrical 
energy in the shape of a voltage or a current in a sinus wave, preferably having a 
frequency in the range of 1-1 00 Hz. 

37. The method as recited in claim 32, further comprising the step of delivering a electrical 
3 5 energy in the shape of a voltage or a current in a square wave and/or a triangular wave, 

preferably having a frequency in the range of 1-1 00 Hz. 

38. The method as recited in claim 32, further comprising the step of varying the amplitude 
of a pulsating electrical current in the range of 0-1 00 mA. 



28. 



10 



29. 
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39, The inethod as recited in claim 32, further compiisiiig the step of var ying the amplitude 
of a pulsating electiical cuirent with steps in the range of 0,5 mA. 

5 40, The method as recited in claim 32, further comprising the step of vaiyixig the pulse 
mddth of a pulsating electiical energy wave in the range of 0-1 000 microseconds. 

41. The method as redted in claim 32, further comprisxog the st«^ of varying the pulse 
width of a poisating electrical energy wave with steps in the range.of 5-10 . 

10 miooseconds. 

42. The method as recited in claim 27, further comprising the step of achieving the 
physical stimulus by exchanging thennal energy with orindncing themial energy into 
the skin of a human being. 

15 

43. The method as recited in claim 42, further comprising the step of delivering a pulsa&ig 
themial energy exchange stimulation in the shape of a tenqierature variation in a sinus 
wave within a predetomined initial temperature and a predetemiined majgni^^^ or 
minimum temperature, 

20 

44. The method as recited in claim 42, further comprising the step of delivering a pulsating 
thranal energy exchange stimulation in the shape of a temperature variation m a square 
wave and/or a triangular wave within a predetemiined initial temperature aiid a 
predetermined maximum or minimum temperature. 

25 

45. The method as recited in claim 42, further comprising the step of delivering a pulsating 
themial energy exchange stimulation in the shape of a temperature variation v^fith a 
pulse width within a pube width range of 0-1000 microseconds. 

30 46. The method as recited in claim 42, further comprising the step of achieving the 

physical stimulus by delivrang heat to the ddn of a human being, preferably increasing 
the heat stimulus from an initial temperature in the range of 34 centigrades. 

47. The method as recited in claim 46, further comprising the step of varying the stimulus 
35 increase rate by varying the temperature of the delivered heat j&om an mitial 

temperature to a predetemiined maximum temperature during a time period in the 
range of 10 to 60 seconds. 

48. The method as recited in claim 42, further comprising the step of achieving the 
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physical stimulus by cooling the skin of a human being, preferably incEeasing the 
cooling stimulus by decreasing the temperature from an initial temperatuie in (he range 
of 34 centigrades. 

5 49. He method as recited in claim 48, further comprising the step of varying stimulus 
increase rate by varying flie temperature of the delivered cooling j&om an initial 
temperature to a predeteimined minimum temperature during a lime period in the range 
of 1 0 to 60 seconds. 

1 0 50. The method as recited in claim 27^ for measuring the level of a sensation, perception or 
integrated skill of a p^son, comprising &e steps of: 

selectively delivering to said person a first pl^rsical stimulus that is comparable with an 
affective con^onent of said sensation or a second physical stimulus that is comparable 
with a sensory component of said sensation; 
15 registering a sensation level value in response to an indication from said person that 
said physical stimulus corresponds to said sensation; 

indicating whether the registered sensation level value is based on said first physical 
stimulus or said second physical stimulus respectively. 
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Lacl< of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty. Inventive step or industrial applicability; 
citations and explanations suporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 
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EXAMINATION REPORT 
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lARY 



iQternational application No. PCT/E POO/08207 




I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 

the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70.16 and 70.17)): 
Description, pages: 

1-13 as originally filed 



^ 2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless othenA/ise indicated under this item. 

These elements were available or furnished to this Authority in the following language: . which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1(b)). 
n the language of publication of the International application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
International preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 



Claims, No.: 



1-50 



with telefax of 



20/11/2001 



Drawings, sheets: 



1/2,2/2 



as originally filed 
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□ 



the drawings, 



sheets: 



5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing suet) amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

1. The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 



S claims Nos. 24-50. 



because: 

S the said international application, or the said claims Nos. 24-50 relate to the following subject matter which 
does not require an international preliminary examination (specify): 
see separate sheet 

□ the description, claims or drawings (indicate particular elements beloW) or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specify): 



□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

□ no international search report has been established for the said claims Nos. . 

2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or Industrial applicability; 
citations and explanations supporting such statement 

1, Statement 

Novelty (N) Yes: Claims 1-23 
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INTERNATIONAL PREUMARY 

EXAMINATION REPORT^^ IntemationaTapplicatron No. PCT/E POO/08207 

No: Claims 

Inventive step (IS) Yes: Claims 1-23 

No: Claims 

Industrial applicability (lA) Yes: Claims 1-23 

No: Claims 

2. Citations and explanations 
see separate sheet 

VII. Certain defects in the International application 

The following defects In the form or contents of the international application have been noted: 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Reference is made to the following document: 

D1: US-A-5 191 896 (E. GAFNI ET AL.) 9 March 1993 

D2: WO 97 06730 A (J. KATIMS) 27 February 1997 

111 

1 . According to Article 34(4)(a)(i) PCT and Rule 67.1 PCT no international 
preliminary examination is required to be carried out on claims 24-50 of the 
present application, because the subject-matter of these claims relates to a 
diagnostic method practised on the human body. 

V 

1 . Document D2 which is considered to represent the most relevant prior art 

discloses the following features of claim 1 , as far as this claim is understood (see 
paragraph VIII below): 

A sensation level (Fig. 2) measuring device comprising a stimulator devised to 
deliver a physical stimulus comprising: 

an indication mechanism (101), that is actuateable by the person, 
a level registration means (102), 

means for delivering the physical stimulus as a pulsating stimulus having a 
predetermined frequency (page 10, line 32 - page 1 1 , line 9). 

The subject-matter of claim 1 differs from D1 in that the device further comprises 
means for varying the pulse width while for a predetermined period of time 
maintaining the predetermined frequency. 

The problem to be solved by the present invention is to provide a stimulus for 
selectively stimulating the C-fibres of human tissue which are regarded as being 
responsible for carrying an affective component of a sensation. 

In D2 different nerve fibres are stimulated by varying the frequency of the 
pulsating stimulus (page 15, lines 1-6). No indication can be found in this 
document to modulate the pulse width in order to solve the above problem. 
Document D1 discloses a sensation leveil measuring device comprising a pulse 
width modulation circuit (column 3, line 9). However, D1 does not define a 
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pulsating stimulus and the pulse width in D1 is the duration of the physical 
stimulus corresponding to the predetermined period of time defined in claim 1. All 
other prior art documents also give no indication for a pulsating stimulus having a 
predetermined frequency wherein the pulse width of the pulsating stimulus is 
varied. The combination of features of claim 1 as far as being understood is 
therefore neither known from, nor rendered obvious by, the available prior art and 
the requirements of Article 33(2)-(4) are met. 

1 ,2 Claims 2-23 dependent on claim 1 amended as indicated below (see paragraph 
VIII 1.1) would also meet the requirements of Article 33(2)-(4) PCT. 

VII 

1 . The features of the claims should have been provided with reference signs placed 
in parentheses (Rule 6.2(b) PCT). 

2. According to the requirements of Rule 5.1(a)(ii) PCT, the relevant background art 
disclosed in the documents D1 and D2 should have been mentioned in the Q 
description and these documents should have been identified therein. 

3. Not all examination authorities accept the formulation "incorporated herein by 
reference" used in the present application on page 1 , line 32. u!::rw 

VIII 

1. Claim 1 relates to a sensation level measuring device but the feature defining the 
measuring properties (i.e. means for varying the pulse width for the purpose of 
comparing said physical stimulus with an affective component of said sensation) is 
entirely unclear contrary to the requirements of Article 6 PCT.. 

It is obvious from the description that in order to measure a sensation level the 
patient must Indicate a sensation, the stimulation parameters of which are then 
registered for evaluation purposes. The corresponding features, namely an 
indication mechanism, that is actuateable by the person and a level registration 
means, are therefore regarded as being essential to the definition of a sensation 
level measuring device and should have been inserted in claim 1 in order to 
overcome the above clarity objection. 
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1.1 For the assessment given in paragraph V above it is assumed that these features 
have been inserted in claim 1 . 
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1 , . A sensation level measuring device comprising 

a stimulator deviised to deliver a physical stimulus that is comparable with an affective 
component of said sensation. 

2. The measuring device as recited in claim 1, wherein said stimulator 4S devised to 
deliver a pulse width modulated pulsating physical stimulus. 

3. The measuring device as recited in claim 1 /wherein said stimulator is jievised to 
deliver a pulsating physical stimulus with a varying pulse width, a fixed frequency and 
a fixed amplitude. 

4. The measuring device as recited in claim 1 , wherein said stimulator is devised to 
deliver a physical, stimulus that is comparable with a sensory component of said 
sensation. 




5. The measuring device as recited in claim 1, wherein said stimulator is devised to 
deliver an £implitude modulated pulsating physical stimulus. 

6. The measuring device as recited in claim 1, wherein the physical stimulus is achieved 
by means of delivering electrical energy to the skin of a human being. 

7. The measuring device as recited in claim 6, wherein said electrical energy is voltage 
controlled. 

8. The measuring device as recited in claim 6, wherein said electrical energy, is current 
controlled. 

9. The measuring device as recited in claim 6, wherein said stimulator is capable of 
delivering electrical energy in the shape of a voltage or a current through a resistance 
of 0-20 kohm. 



10. The measuring device cis recited in claim 6, wherein said stimulator is capable of 
delivering electrical energy in the shape of a voltage or a current in a sinus wave, 
preferably having a frequency in the range of 1-100 Hz. 

1 1 . The measuring device as recited in claim 6, wherein said stimulator is capable of 
deliverine electrical enerev in the shape of a N'oltatie or a current in a square v^^ave 



12. 




/ 



13. The measuring device as recited in claim 6, wherein isaid stimulator is capable of 
varying the amplitude of a pulsating electrical current with steps in tke range of 0,5. 



14. The measuring device as recited in claim 6, wherein said stimulator is capable of 



15. The measuring device as recited in claim 6, wherein said stimulator is capable of 
varying the pulse width of a pulsating electrical energy wave with steps in the range of . 
5-10 microseconds. 

16. The measuring device as recited in claim 1, wherein said stimulator is capable of 
delivering a pulsating physical stimulus with a variable increase rate. 

17. The measuring device as recited in claim 16, wherein said stimulator is devised to , . . 
deliver said physical stimulus at a first increase rate in a first measurement and at a. 
second increase rate in a subsequent second measurement 

18. The measuring device as recited in claim 16. wherein said stimulator is devised to 
deliver said physical stimulus at a first increase rate within a first pulse width range in a 
first measurement and at a second increase rate within a second pylse width range in a 
subsequent second measurement. . ; 

19. The measuring device as recited in claim 16, wherein the increase of said physical 
stimulus is carried out within a selected time period in a predetermined range of time 
and said selected time period is different between every two measurements on the same 
measurement objeci. 

20. The measuring device as recited in claim 18. wherein the pulse width increases from 
about 0 to about 250 microseconds within a first time period between 15 and 40 
seconds in said first increase rate, and from about 25 1 to about 500 microseconds 
within a second time period between 1 5' and 40 seconds selected to be different from 
said first time neriod. 



mA. 



/ 



varying the pulse width of a pulsating electrical energy wave in the range of 0-1000 
microseconds. 



1 u 



21 . The measuring de^^ws recited in claim 16, wherein said ^^p.ilator is devised to 
deliver said physicalstimulus at a first increase rate within aTirst amplitude range in a 
first measurement arid'at a second increase rafe within a second amplitude range in a • 
subsequent second measurement. 



22. The measuring device as recited in claim 21, wherein said first and second amplitude 
ranges are different selections from the range of 0-100 mA, and said first and second 
increase rates are based on different selections of time periods between 5 and 80 
seconds. 

23 . The measuring device as recited in claim 16, wherein the stimulator is devised to 

deliver a physical stimulus with a randomly selected amplitude within a predetermined 
amplitude range. 

24. The measuring device as recited in claim 23, wherein the stimulator is devised to 
repeatedly in predetermined time intervals randomly select a new amplitude. 

25. The measuring device as recited in claim 16, wherein the stimulator is devised to 
) deliver a physical stimulus with a randomly selected pulse width within a . . . . 

predetermined pulse width range. 

26. The measuring device as recited in claim 25, wherein the stimulator is devised to. 
repeatedly in predetermined time intervals randomly select a hew pulse width. 

5 

27. The measuring device as recited in claim 16, wherein the stimulator is devised to 
repeatedly in predetermined time intervals randomly select a new increase rate. - 

28. The measuring device as recited in claim 1, wherein the physical^stimulus is achieved 
3 by exchanging energy with or inducing thermal energy into the skin of a human being, 

29. The measuring device as recited in claim 28, wherein the stimulator is capable of 
delivering a pulsating thermal energy exchange stimulation in the shape of a 
temperature variation in a sinus wave within a predetermined initial temperature and a 

5 predetermined maximum or minimum temperature. 

30. The measuring device as recited in claim 28, wherein the stimulator is capable of 
delivering a pulsating thermal energy exchange stimulation in the shape of a 
venmerahirr variation in a sauare wave and/or a irian£!ular wave within a nredetermined 



i 7 



' initial temperature and*-a predetermined maximom or minimxim 'temperature. 




3 1 , The measuring device as recited in claim 28, wherein the stimulator is capable of 

delivering a pulsating thermal energy exchange or induction stimulation in the shape of 
a temperature variation with a pulse width within a pulse width range of 0-1000 
microseconds. 




32. The measuring device as recited in claim 28, wherein the physical stimulus is achieved 



by means of delivering heat or radiation energy to the skin of a human being, 
preferably increasing the heat stimulus from an initial temperature in the range of 34 
centigrades. 

33. The measuring device as recited in claim 32, wherein the stimulator is devised to vary 
the stimulus increase rate by var>ang the temperature of the delivered heat from an 
: initial temperature to a predetermined maximum temperature during a time period in 
the range of 1 0 to 60 seconds. 

. 34. The measuring device as recited in claim 28, wherein the physical stimulus is achieved 
by means of cooling the skin of a human being, preferably increasing the cooling 
. stimulus by decreasing the temperature from an initial temperature in the range of 34 
centigrades. 

35. The measuring device as recited in. claim 34,. wherein the stimulator is devised to vary 
the stimulus increase rate by var>'ing the temperature of the delivered cooling from an 
initial temperature to a predetermined minimum temperature during a time period in 
the range of 10 to 60 seconds. 

36. The measuring device as recited in claim 28. comprising a resistive coil or.a peltier 



37. The measuring device as recited in claim 28, comprising a laser, such as an argon laser 
or a carbon dioxide laser. 

38. A sensation level measuring device comprising: 

a stimulator devised to selectively deliver a First physical stimulus that is comparable 
with an affective component of said sensation or a second physical stimulus that is 
comparable with a sensory component of said sensation. 

39. The measuring device as recited in claim 38. further comnrisincr the features of claims 



element. 
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2-37. 



0 ' ' # 

meSsurine the level of a sensation, percepTron 



40. An apparatus for measuring the level of a sensation, percepTron or integrated skill of . a 
person, the apparatus being provided with: 

-a, stimulus signjal generator (102) coupled to stimulus induction means (104) for 
inducing a pulsating physical stimulus to said person; 

-an indication mechanism (124), that is actuateable by said person, for indicating that a 
stimulus is experienced by the person to correspond to the level of said sensation; 
-a level registration means (1 14,1 16) for registering a sensation level value 
corresponding to said sensation, 

characterized in means (122) for modulating the piulse width of the physical stimulus 
with a constant frequency and a constant amplitude for the purpose of measuring the 
leyel of an affective component of said sensation. 

4.1. The apparatus of claim 40, further comprising means (120) for modulating the 
amplitude of said pulsating stimulus with a constant frequency and a constant pulse 
width for the purpose of measuring the level of a sensory component of said seinsation. 

42. The apparatus of claim 40, wherein the stimulus signal generating means (102) further 
comprises a direct current generator or a const£int voltage generator capable of 
delivering an electrical current through a resistance of 0-20 kohm via stimulus 
induction means.(104) in the shape of electrodes applicable against the skin of said 
person. 

43. The apparatus of claim 40, wherein the pulsating stimulus providing means (1 06) 
further comprises an oscillator (108) being devised to provide a stimulus signal in the 
form of a sinus wave having a frequency in the range of 1 -1 00 Hz, 

44. The apparatus of claim 40, wherein the pulsating stimulus providing means (106) 
further comprises a square and/or triangular wave generator (110) being devised lo 
provide a stimulus signal in the fomi of a square v/ave having a frequency in the range 
of 1-100 Hz. 

45. The apparatus of claim 43 or 44, further being capable of varying the amplitude of an 
electrical current stimulus signal in the range of 0-100 mA, preferably increasing with 
incremental steps in the range f 0.5 mA and preferably having a fixed pulse width in 
the range of 50-1000 microseconds, 

46. The apparatus of claim 43 or 44. further being capable of varying the pulse width of an 



.... A ^ 

electrical current stimulus signal in the range of 0-1000 microsecond, preferably:.' 
increasing with inj^Bj^ntal steps in the range of 5-10 mici^^^nds and preferably 
having a fixed amplitude in the range of 5-20 mA. 

47. The apparatus of claim 43 or 44, further being devised to increase the pulse width of an 
electrical stimulus signal at a first increase rate in a first pulse width range, preferably 
such that the pulse width increases from 0-250 microseconds within « time period 
between 15 and 40 seconds, and at a second increase rate in a second pulse width range 
preferably such that the pulse width increases from 251-500 microseconds in 20 
seconds* 

48. The apparatus of claim 43 or 44, further being devised to increase the aniplitude of an 
. electrical current stimulus signal at an increase rate in an amplitude. range, preferably 

such that the amplitude increases from 0-100 mA within a time period between 5 and 
80 seconds- . 

49. The apparatus of claim 41 or 48, further being devised to change said tirne period 
between every two tests, when using the same increase range for one and the same 
person. 

' . ....... . . . . . ■ . 

50. The apparatus of claim 43 or 44, further being devised to generate an electrical current 
stimulus signal with a randomly selected first amplitude, to maintain said selected . 
amplitude for a period of time and to thereafter randomly select a second gimplitude 
higher than the first amplitude. 

51. The apparatus of claim 43 or 44, further being devised to generate an electrical current 
stimulus signal with a randomly selected first pulse width, to maintain said selected 
pulse width for a period of time and new higher or pulse width values within . - • . 
predetermined levels, to maintain said selected values for a period of time, and tg 

) thereafter randomly select a second pulse width wider than the first pulse width, 

52. The apparatus of claim 40, further being devised to increase the stimulation signal 
starting at a signal level dependent on a previously stored perception threshold. . 

5 53. The apparatus of claim 40. further being devised to increase the stimulation signal up 
to a signal level dependent on a previously stored sensation or tolerance threshold. 

54. The apparatus according to any of the claims 40-53, wherein the stimulus induction • 
means ('1041 comprises a themial element for emitting a stimulus in the form of thermal 



energy. 

55. The apparatus of claim. 54, wherein the thermal element is aTesistive coil or a peltier 



element. * ........ 

56. The apparatus of claim 54, wherein the thermal element is a laser, such as an argon 
laser or carbon dioxide laser. 

57. The apparatus of claim 54, further being devised to provide a heat stimulus having an 

• amplitude increasing from an initial temperature preferably in a range of 34 centigrades 
to a maximum temperature preferably in the range of 60 centigrades, preferably 
increasing with incremental steps in the range of 0.1 centigrades. 

58. The apparatus of claim 57, further being devised to vary the increase rate such that the 
heat stimulus increases from said initial temperature to said maximum temperature 
during a time period in the range of 1 0-60 seconds. 



59. Use of an apparatus as recited in any of the claims 1,-58 in measuring the level of a 
sensation. 



60. Use of an apparatus as recited in any of the claims 1-58 in measuring the level of a 
perception. - . 

61. Use of an apparatus as recited in any of the claims 1-5S in measuring the level of an 
integrated skill. 

62. A method of measuring the level of a sensation, perception or integrated skill of a . 
person, comprising the steps of: 

delivering to said person a physical stimulus that is comparable with an affective 
) component of said sensation; 

registering a first sensation level value in response to an indication from said person 
that said physical stimulus corresponds to said sensation. 

63. The method as recited in claim 62, further comprising the step of delivering a pulse 
5 width modulated pulsating physical stimulus. 

64. The method as recited in claim 62, further comprising the step of delivering a pulsating 
physical stimulus with a varying pulse width, a fixed frequency and a fixed amplitude. 
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' 6s.' The method as recited in claim 62, further comprising the step of delivering a physical 
stimulus that is coij|^B|able with a sensor}' component of Sc^^ftjnsatign. 





66. The rhethod as recited in claim' 62. -further cornprising the step of delivering an 
amplitude modulated pulsating physical stimulus. 



67. The method as recited in claim 62, further comprising the step of achieving the 
physical stimulus by delivering electrical energy to the skin of a human being. 



68. The method as recited in claim 67, wherein said electrical energy is voltage controlled. 

69. The method as recited in clairn 67, wherein said electrical energy is current controlled. 

70. The method as recited in claim 67, further comprising the step of delivering electrical 
■ . energy in the shape of a voltage or a current through a resistance of 0-20 kohm. 

71 . The method as recited in claim 67, further comprising the step of delivering electrical 
energy in the shape of a voltage or a current in a sinus wave, preferably having a 
frequency in the range of 1-100 Hz. 

72. The method as recited in claim 67, further comprising the step of delivering a electrical 
energy in the shape of a voltage or a current in a square wave and/or a triangular wave, 
preferably having a frequency in the range of 1 - 1 00 Hz. 

73. The method as recited in claim 67, further comprising the step of varying the amplitude 
of a pulsating electrical current in the range of 0-100 mA. 

74. The method as recited in claim 67, further comprising the step of varying the amplitude, 
of a pulsating electrical current with steps in the range of 0,5 mA. 

75. The method as recited in claim 67, further comprising the step of varying the pulse 
- width of a pulsating electrical energy wave in the range of 0-1000 microseconds. 

76. The method as recited in claim 67, further comprising the step of varying the pulse 
) width of a pulsating electrical energy wave with steps in the range of 5-10 

microseconds. 

77. The method as recited in claim 62, further comprising the step of delivering a pulsating 
nhvsical stimulus with a variable increase rate. 



78. The method as recitj^^ claim 77,* further comprising the s^^f delivering said 
physical stimulus at aTirst increase rate in a first measurementand at a second increase 
rate in a Subsequent second measurerrieht. 

79. The method as recited in claim 77, further comprising the step of delivering said 
physical stimulus at a first increase rate within a first pulse width range in a first 
measurement and at a second increase rate within a second pulse width range in a 
subsequent second measurement. 

80. The method as recited in claim 77, further comprising the step of increasing said 
physical stimulus within a selected time period in a predetermined range of time and 
said selected time period is different between every two measurements on the same 
measurement object. 

81 . The method as recited in claim 79, further comprising the step of increasing the pulse 
width from about 0 to about 250 microseconds within a first time period between 15 

. and 40 seconds in said first increase rate, and from about 25.1 to about 500 
microseconds v^thin a second time period between 1 5 and 40 seconds selected to be 
different from said first time period. 

82.. The method as recited in claim .77, fiirther comprising the step of (delivering said . 
physical stimulus at a first increase rate within a first amplitude range in a first 
measurement and at a second increase rate within a second amplitude range in a 
subsequent second measurement. 

83. The method as recited in claim 82, wherein said first and second amplitude ranges are 
different selections from the range of 0-100 mA, and said first and second increase . 
rates are based on different selections of time periods between 5 and 80 seconds. 

84. The method as recited in claim 77, further comprising the step of delivering a physical 
stimulus with a randomly selected amplitude within a predetermined amplitude range. 

85. The method as recited in claim 84, further comprising the step of repeatedly in 
predetermined time intervals randomly selecting a new amplitude. 

86. The method as recited in claim 77, further comprising the step of delivering a physical 
stimulus with a randomly selected pulse width within a predetermined pulse width 
ranee. 



87. The method as recii 




^1 claim 86, further comprising the s 




repeatedly 



predetermined time inter\'als randomly selecting a new pulse width. 

88. The method as recited in claim 77, further comprising the step of repeatedly in 
predetermined time inter\'als randomly selecting a new increase rate. 

89. The method as recited in claim 62, further comprising the step of achieving the 
physical stimulus by exchanging themial energy with or inducing thermal energy into 
the skin of a human being. 

90. The method as recited in claim 89, further comprising the step of delivering a pulsating 
. thermal energy exchange stimulation in the shape of a temperature variation in.a sinus 

wave within a predetermined initial temperature and a predetermined maximum or 
minimum temperature. 

91. The method as recited in claim 89, further comprising the step of delivering a pulsating 
thermal energy exchange stimulation in the shape of a temperature, variation in a square 
wave and/or a triangular wave within a predetermined initial temperature and a 

: predetermined maximum or minimuna temperature, 

92. The method as recited in claim 89, further comprising the step of delivering, a pulsating 
thermal energy exchange stimulation in the shape of a temperature variation, with, a 
pulse width within a pulse width range of 0- 1 000 microseconds. 

93. The method as recited in claim 89, further comprising the step of achieving the 
physical stimulus by delivering heat to the skin of a human being, preferably increasing 
the heat stimulus from an initial temperature in the range of 34 centigrades. 

94. The method as recited in claim 93, further comprising the step of varying the stimulus 
increase rate by varying the temperature of the delivered heat from an initial 
temperature to a predetermined maximum temperature during a time period in the 
range of 10 to 60 seconds. 



95. The method as recited in claim 89, further comprising the step of achieving the 
physical stimulus by cooling the skin of a human being, preferably increasing the 
cooling stimulus by decreasing the temperature from an initial temperature in the range 
of 34 centigrades. 
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96. The method as recited in claim 95, further comprising therst'ep of varying the stimulus 
increase rate by vani^^the temperature of the delivered cc|^h from an initial 
temperature to a pretermitted minimum temperature durii^^time period in" the range 
of 1 0 to 60 seconds: * 



97, A method for measuring the level of a sensation, perception or integrated skill of a 
person, comprising the steps of: 

selectively delivering to said person a first physical stimulus that is comparable with an 
affective component of said sensation or a second physical stimulus that is comparable 
with a sensory component of said sensation; 

registering a sensation level value in response to an indication from said person that 
said physical stimulus corresponds to said sensation; 

indicating whether the registered sensation level value is based on said first physical 
stimulus or said second physical stimulus respectively. 



98. The method as recited in claim 97, further comprising the steps of claims 63-96. 
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APPARATUS FOR PROVIDING AN INDICATION OF SELECTED 
COMPONENTS OF A SENSATION 

Technical Field 

5 The present invention relates generally to an apparatus for assessing the level of 

comfort or discomfort in a positive or negative sensation experienced by a person. More 
particularly, the invention relates to an electronic apparatus being devised to provide a 
variable stimulus to the person until the applied stimulus matches the experienced 
sensation. 

10 

Background 

In medical as well as psychological treatment there is a need to quantify the 
sensation experienced by the patient, for example in order to select an appropriate 
treatment and to determine the need of drugs or the effect of a pursued treatment. This is 
1 5 based in the individual need for an adequate treatment as well as for conveying an 

understanding of the personal situation for example to a doctor. There is also a social need 
to control the overall consumption of drugs and the general well-being of the population. 
In order to meet these and other needs, an efficient tool for quantifying sensations, 
particularly those related to medical or psychological disorders, is required. 
20 The best known field for quantifying sensations is perhaps the assessment of pain, 

and prior art within this field has evolved firom general statements of the status in response 
to questions from a doctor to simple aids such as the widely used sliding scale for 
quantifying a sensation of pain. Commonly used such scales are for example the visual 
analogue scale (VAS) and other ordered category scales, i.e. nxmieric rating scales (NRS). 
25 A disadvantage with these methods is the unreliability inter alia due to a relative scale 
which is strongly dependent on unconscious or conscious subjective influence by the 
patient. Other limitations in the scale based methods are the fixed end points of the scale 
entailing a limited range of measurement and the fact that comparisons can only be made 
between different measurements on the same individual, not between different individuals. 
30 In order to produce a more reliable result an electronic instrument and a method for 

measuring an arbitrary feeling e.g. pain or nausea has been suggested and presented in the 
patent publication WO 97/24068 (Laserow), which is herewith incorporated by reference. 
This instrument is devised to apply a physical stimulus to the patient, e.g. in the form of an 
electrical current, and the stimulus is increased until the patient experiences a discomfort 
35 that is comparable to the pain or nausea that is to be quantified. The patient then actively or 
passively ceases the induced stimulus and a value is registered. It has been found that this 
way of quantifying pain or other discomfort is repeatable and more reliable than previous 
methods. Furthermore, the measurement is unbiased since the patient is not aware of the 
resulting value but only of the stimulus to be compared to the feeling to be assessed. 



CONFIRMATION COPY 
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Another prior art method directed to the quantification of the emotional state 
following a dysphoric condition, such as depression, anxiety or pain; is disclosed in US 
Patent No. 4,844,091 to Bellak. This piece of prior art describes a method wherein an 
increasing acoustical stimulation is applied to a patient until the level of the acoustical 

5 stimulation is associated with the level of the dysphoric condition. 

It is well knovra that many sensations have a sensory component as well as an 
affective component. The sensory component typically corresponds to the intensity of the 
sensation, where it is located, duration and so on, whereas the affective component rather 
corresponds to the discomfort and the aspects that affect the quality of life. This is 

1 0 probably due to the fact that a sensation, e.g. pain, is on one hand registered in the cerebral 
cortex which is responsible for the experience of intensity, localisation and duration. On 
the other hand the sensation is also registered in nuclei that affect the emotional life, i.e. in 
the limbic system. This fact entails difficulties in determining the appropriate measures to 
be taken against for example a dysphoric condition. So may, for example, a much lesser 

1 5 amount of analgesics actually be needed in order to eliminate pain than the measurement 
value according to prior art method suggests. In other situations, e.g. where a mainly 
emotional sensation should be assessed there is in prior art an uncertainty as to what 
component is actually measured. 

Accordingly, there is a need for an improved apparatus that gives a reliable and 

20 repeatable indication of the different components of the experienced sensation. 

From a practical point of view the evaluation of symptoms and different functional 
disorders of patients is a frequently occurring task in the normal clinical work. The 
evaluations are registered in order for the purpose of establishing optimal opinions of the 
state of health, of deciding on a treatment or to follow up the result of a treatment. 

25 Furthermore, the clinical evaluation methods have to be fast and simple to perform in order 
to fit into the stressful working conditions of today. The instruments that are used in the 
evaluation should also be tested to give reliable results, i.e. to give the same results in 
repeated measurements and to measure the intended parameters. Naturally, the instruments 
also must be safe to use without any risk of hurting the patient. 

30 Accordingly, there is furthermore a need for an improved apparatus that ensures a 

reliable assessment of the sensations to be measured also under disturbing circumstances 
and despite possible attempts from the patient to manipulate the measurement. 

Objects of the Invention 
35 It is therefore an object of the present invention to solve the problem of providing 

an improved apparatus that enables separate measuring of the affective component of a 
sensation. 

An aspect of the problem to be solved is to distinguish between the sensory and the 
affective components of sensations. More particularly, this aspect of the problem concerns 
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how to measure the sensory and the affective components, respectively. 

Another aspect of the problem is to provide a suitable type of stimulation. 

Yet another aspect of the problem to be solved is to ensure the reliability of a 
measurement and to render the detection of an erroneous measurement possible. 

5 

Summary of the Invention 

The present invention is based on the realisation of the inventors that the result of 
the measurement is dependent on the type of the applied stimulus. The basic principle of 
the invention is to let a person compare an induced physical stimulus with a current or a 

1 0 previously experienced sensation, perception or integrated skill by making an analogy 
between the sensation caused by the induced stimulus and the sensation to be measured. 
This is also knovm as sensation matching, e.g. pain matching. 

The inventors have found that sensations to be measured are best compared with a 
pulsating stimulus in order to achieve a reliable result. In parts of a measurement or for 

1 5 measuring specific sensations or components of sensations, a constant stimulus, which can 
be regarded as a pulsating stimulus having an infinite pulse width, may be used. Stimuli 
according to different embodiments of this invention are for example energy forms such as 
electricity, cold and heat. Electrical stimulation is perhaps the most reliable energy form 
for the stimulus since it is easy to control and it gives constant measurement values, which 

20 in its turn generates measurement results that are comparable between different 

individuals. However, other energy forms may be more suitable in specific conditions or 
situations. 

The sensory component of a sensation has been found to be best compared with a 
stimulus in the shape of a pulsating energy wave where the amplitude is varied, in most 
25 cases increased, in order to determine a level of this component. The sensory component 
typically reflects the intensity or strength of a compound sensation having both 
components. 

Furthermore, it has been found that specific stimuli are comparable with affective 
components of sensations and are according to the invention applied in order to 

30 discriminate the affective component from the sensory component of the sensation. In 

accordance with an embodiment of the invention, the affective component of a sensation is 
adv2uitageously compared with a stimulus in the shape of a pulsating energy wave where 
the pulse width is varied, in most cases increased, in order to determine the relevant level 
of the affective component. A particularly advantageous embodiment of such a pulse width 

35 modulated pulsating stimulus is applied with a constant amplitude and a constant 

frequency. In a series of measurements the pulse width modulation may be employed with 
different levels of amplitudes and frequencies that are fixed within each measurement. The 
affective component typically reflects the level of comfort or discomfort in a compound 
sensation having both components. When measuring a sensation known to have none or 
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15 



20 



25 



30 



only a negligible amount of one of the components, it may be sufficient to apply the 
stimulus suitable for the mainly occurring component. However, it is often an advantage to 
cross match the measurement results for different components. 

Physiological reasons for the suitability of the mentioned stimulus variation 
schemes for the affective component and the sensory component, respectively, are 
explained below. In addition, experimental test series on human test groups strongly 
support this functional relationship. 

Different sensations may, according to an embodiment of the invention, also be 
measured by applying different frequencies for different sensations. There are 
physiological as well as a psychological reasons for this, i.e. physical stimuli having 
certain varying properties or parameters, e.g. in terms of amplitude, pulse width, frequency 
settings or increase rate, are suitable for comparing certain sensations. When conducting 
measurements on different types of sensations it is also psychologically appropriate to vary 
the type of stimulation in order to separate the sensations in the mind of the measured 
person. In one embodiment of the invention, the apparatus is devised to selectively, in a 
predetermined or random scheme, alternately deliver a first physical stimulus that is 
comparable with an affective component of the sensation and a second physical stimulus 
that is comparable with a sensory component of the sensation. The parameter values are 
registered and assorted according to the measured component , and then presented to the 
user for evaluation. 

According to an aspect of the invention, the reliability of a measurement is 
checked by conducting a series of measurements with different variations in the 
stimulation. In a preferred embodiment of the invention this vgiriation is achieved by 
varying the increase rate of the physical stimulus, e.g. varying the increase rate of the pulse 
width or the pulse amplitude. So, if for example a test object indicates a sensation match 
after the same period of time in two different stimulation sequences of the same 
measurement session, different measurement results in terms of parameter values will be 
obtained. Thereby it is possible to detect erroneous measurement conditions or an 
unconscious or conscious attempt to manipulate the measurement. If on the other hand the 
test object indicates a match at the same or in a close range of parameter values in 
subsequent stimulation sequences with different increase rates, it is a strong indication that 
the measurement is correct and reliable. In a basic variety of this inventive feature, the 
apparatus is devised to deliver the physical stimulus at a first increase rate in a first 
measurement and at a second increase rate in a subsequent second measurement. Further 
features are of this embodiment are explained below. 

The reliability of the measurement is in another embodiment of the invention 
checked by first detecting and storing the perception threshold of the person, by gradually 
increasing the stimulation until the person signals a perceived stimulation. In a similar 
manner the sensation threshold of the person is detected, i.e. the threshold at which the 
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patient begins to experience a similar or an analogue sensation. This threshold is perhaps 
mostly used in connection with pain measurement where it is consequently called pain 
threshold, i.e. the point at which the patient begins to experience pain. Again in a similar 
manner, the tolerance threshold of the person is detected and stored when the person 
5 signals an unbearable stimulation. The inventors have found that the most relevant 
measurement results are obtained in the range between the perception threshold and the 
tolerance threshold, evidently because below and above these threshold the patient is 
generally not able to distinguish between different stimulation levels. In a subsequent 
measurement session the scales of the measurement values may then be adjusted 

10 dependent on the stored individual threshold values. For checking purposes, it is utilised in 
embodiments the invention the fact that it is xinlikely that someone would estimate a 
sensation as corresponding to a stimulus below the perception threshold. In ordinary 
measuring, valuable measuring time is saved by starting the stimulation close to the 
perception threshold. Furthermore, it is preferable to adjust the scale running from absence 

15 of sensation to unbearable sensation such that it starts on the perception threshold. For 

safety reasons it is also preferable to set a maximum stimulus below the tolerance threshold 
in order to minimise the risk of hurting the patient. 

Experimental studies on patients with chronic nociceptive or neurogenic pain have 
shown that the apparatus according to the invention presents a less systematic 

20 disagreement and a greater augmented rank order coefficient than the above mentioned 
VAS and NRS. Advantages that are obvious from the studies are that the inventive 
apparatus is simple and safe to use, and that it seems to give more objective values for 
further analyses. Furthermore, neither any possible expectation of the test leader nor of the 
patient influences the direct outcome of the measurements. 

25 

Brief Description of the Drawings 

The invention will now be further described in conjunction with the drawings, 
wherein Fig 1 and Fig 2 show block diagrams of the functional components of the 
inventive apparatus. 

30 

Detailed Description of Embodiments 

The invention facilitates the measurement of a senso-neuropsychological quantity 
in a person by inducing sensation levels, e.g. energy levels or pain levels, as a reference. 
The person in his or her turn is instructed to compare the induced level with the level to be 
35 measured, which for example can be a level of an actual pain, a remembered pain or a level 
of another sensation, perception or integrated skill relating to sensory modalities such as 
sight, smell, hearing, touch or taste. The level to be measured can also be a level of a 
feeling or of an ability. The person is further instmcted to indicate which induced sensation 
level that best coincides with the level of the senso-neuropsychological quantity that is 
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measured. In compound sensations both the sensory as well as the affective component can 
be measured by means of the invention. When it comes to abilities, diability or an 
integrated skill which requires an observer of the patient to assess the level, the stimulus is 
subjected to the observer who matches the induced stimulus with his or hers perception of 
5 the level of the patient's senso-neuropsychological quantity. 

The term senso-neuropsychological quantity is in this text used as a common 
expression for the complex of sensations, perceptions and integrated skills and disabilities. 
However, for the sake of simplicity also the simpler term sensation will be used as a 
synonym. Such quantities or sensations for example include pain, nausea, tinnitus, 

10 tiredness, muscle weakness, spasticity, vomiting need, anxiety, fear, state of being, 

abstinence, itch, luxation, heartbeat, cramp, suffocation, allergy, sleep, sensitivity, motoric 
phenomena or motoric problems, ache, apathy, ataxia, aphasia, athetosis, degree of 
infection, fever, numbness, swelling, intoxication, inflammation, burning, cognitive or 
mnemonic ability, joy, comfort, vision, paresthesia, dysphagia, sweating reflexes, 

1 5 movement, quality of life and ADL (active daily living skills). 

In a first embodiment of the invention the physical stimulation is achieved by 
delivering an electrical energy wave, preferably electrical pulses to the nerves in the skin 
of a person. Nerve fibres in a resting state have a potential difference of 70mV across the 
fibre membrane, the inside being negative and the outside positive. When a nerve is 

20 stimulated an action potential arises from sequential changes in the selective permeability 
of the membrane to sodium (Na+) and potassium (K+) ions through chaimels. These 
voltage-gated ion channels are critical for generating action potentials. The nervous system 
expresses a rich variety of types of voltage-gated ion channels and each type has itself 
many variants. The channels differ in their kinetics of activation, voltage activation range 

25 and sensitivity. Also the opening and closing of certain voltage-gated ion channels can be 
modulated by various cytoplamic factors, resulting in increased flexibility of the neuron's 
excitability properties. In general the amplitude of current needed to stimulate a nerve is 
inversely proportional to its diameter. Thus the small C-fibres carrying the dull and 
aching pain associated with unpleasantness need the highest current or voltage amplitude 

30 and the longest pulse width whereas the small A-delta fibres carrying the sharp 
and intense pain requires a shorter pulse width to be stimulated. Furthermore, the 
impedance of the skin is dependent on pulse width, the impedance being much less for 
shorter pulses. 



35 physiological differences and constmcted a sensation matching unit enabling 

assessment of sensation intensity, e.g. pain intensity, with an amplitude modulated 
stimulation signal using short pulses with fixed pulse width and increasing pulse amplitude 
thereby stimulating mainly A-delta fibres. This stimulation mode is in the invention used to 
measure the sensory component of sensations. 



In the present invention, the inventors have utilized these basic 
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Furthermore, the affective component of a sensation such as discomfort associated 
with peiin or unpleasantness is in accordance with the invention measured with a pulse 
width modulated stimulation signal using fixed pulse amplitude and an increasing pulse 
width thereby stimulating mainly C-fibres. 

5 The invention is mainly intended to be applied in a portable measurement device 

such as the one disclosed in the above mentioned prior art document WO 97/24068 
(Laserow), however other stationary or semi-stationary apparatuses are also conceivable 
within the inventive concept. 

Fig 1 shows a block diagram of the functional structure of embodiments of the 

10 invention. The functional structure comprises a stimulus signal generator 102 coupled via 
means 1 06 for providing a pulsating stimulus to stimulus induction means 1 04, which in 
use are intended to be applied to the skin of a person for inducing a stimulus. A control 
unit 114, for example a control processor, is coupled to the stimulus signal generator 102 
via an amplitude variation means 120 devised for varying the amplitude of the pulsating 

15 stimulus signal and thereby also varying the output stimulus in order to measure the level 
of a sensory component of a sensation. The control unit is also coupled to the pulsating 
stimulus providing means 106 via a pulse width variation means 122 devised for varying 
the pulse width of the pulsating stimulus signal in order to measure the level of an affective 
component of a sensation. The control unit is further coupled to a memory 1 16 for storing 

20 registered measurement values £md control instructions for predetermined control schemes, 
and a display 1 18 for the visual presentation of an obtained measurement value or other 
information. The control unit is also optionally coupled to a control switch 124, e.g. a 
button, for starting, stopping or halting a measurement sequence at for example a 
perception threshold, sensation threshold, tolerance threshold or sensation level. In a 

25 preferred embodiment, the appzu'atus is devised to stop a variation of the pulsating 

properties of the stimulus in response to an actuation of the control switch 124, and the 
apparatus is devised to keep the pulsating property at its current level. So, for example, 
may the patient stop an increase in amplitude or pulse width at a level which seems to 
match the measured sensation and consider whether tlie level is correct. If the patient 

30 indeed considers the level to be correct, the patient releases his or her contact with the 
induction means 104. This leaves an open circuit which is detected by the apparatus, 
whereupon it is devised to automatically store the current value of amplitude and/or pulse 
width. A separate electrical circuit may be provided for the detection of an open circuit due 
to the patient's release of the contact with the induction means. If the halted level is not 

35 considered to be corrected, the patient may continue the increase, or variation, by releasing 
the button, resuming the contact or switch back to an initial switch position. 

In the embodiment as shown in Fig 1, the means 106 for providing a pulsating 
stimulus further comprises means 108 for providing a pulsed current stimulus intensity, 
e.g. in the shape of an oscillator, and/or means 110 for providing a square waved stimulus 
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intensity, e.g. in the shape of a square wave or a triangle wave generator, either of the 
means 108 and 110 being devised to provide a stimulus signal in the form of a pulsed 
current having a frequency in the range of 1-100 Hz. In Fig 1 is also shown a switching 
means, controllable by the control unit and being devised to switch between the different 
5 wave forms. 

In Fig 2, a more specific embodiment devised for delivering stimuli in the shape of 
a pulsated electrical current is shown. One of two electrodes 204 is coupled to a switched 
power supply 216 which in its turn is coupled or couplable to an energy source 218, e.g. a 
battery. The second electrode 204 is coupled to a constant current generator (CCG) 202 for 
10 generating a stimulus signal. The switched power supply 216 and the constant current 
generator 202 are coupled to a microprocessor 206 provided with an in/out (I/O) interface 
212 such as a key board and/or a display. The pulses are generated by means of the 
microprocessor and conveyed to the electrode 204 from the constant current generator 202 
via a digital to analog converter (D/A) 210 coupled intermediate the microprocessor 206 
1 5 and the constant current generator 202. In this embodiment the amplitude variation means, 
the pulse width variation means and means for achieving a selected pulse shape are 
realised by a specific program run on the microprocessor. Different curve forms and 
increase rates are in a similar manner also achieved by the microprocessor. 

An analog to digital (A/D) converter 208 is fiirther coupled between the constant 
20 current generator 202 and the microprocessor 206 in order to facilitate a feedback for 
detection of closed or open circuit between the electrodes. This detection is provided in 
order to control the start of a measurement sequence when the electrodes are gripped by a 
person and/or the registration of a measurement value when the electrodes are released by 
said person and the circuit is broken. 
25 In a first embodiment devised for applying an electrical current stimulus, the 

stimulus signal generator comprises a constant current generator or a constant voltage 
capable of delivering an electrical current through a resistance preferably in the range of 0- 
20 kohm. The apparatus can be either current controlled or voltage controlled and the 
parameter scales adjusted in accordance with the realised control type. The electrodes of 
30 preferred embodiments of the apparatus are intended to be applied to the skin of the 

persons to be measured. The electrodes are thereby preferably devised to contact the skin 
between the fingers in a tweezers grip and are therefore provided with a metal surface or a 
conductive silicone mbber surface. 

This apparatus would fiirther be capable to vary the amplitude of an electrical 
35 current stimulus signal in the range of 0-100 mA, preferably increasing with incremental 
steps in the range of 0.5 mA and preferably having a fixed pulse width in the range of 50- 
1000 microseconds. The apparatus would also or instead further be capable to vary the 
pulse width of an electrical stimulus signal in the range of 0-1000 microsecond, preferably 
increasing with incremental steps in the range of 5-10 microseconds and preferably having 
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a fixed amplitude in the range of 5-20 mA. In one embodiment or application of the 
invention the pulsating physical stimulus or the stimulus signal is pulse width modulated 
by varying the pulse width but maintaining for a predetermined period of time a fixed 
amplitude and/or a fixed frequency. It is clear that this feature cannot be achieved with a 
5 sinus wave, it is rather required an imsymmetrical pulse wave in the sense that pulse and 
base level can have a different duration. 

In either forms of stimulus, amplitude modulated or pulse width modulated, the 
pulse wave may be biased or superposed on a constant current in order to overcome a basic 
skin resistance. The skin resistance may be different for different persons, for example due 

10 to different bodily constitution or personal skin properties. Preferably, adjustments in the 
stimulation scheme due to such personal properties are stored for example in a digital 
storage device or in the shape of parameter values that can be input into or adjusted on 
measurement devices in accordance with the invention. Thereby ensuring reliability and 
repeatability of measurements on a specific person. 

15 In order to increase the reliability of the measurement apparatus as discussed above, 

one embodiment is devised to increase the pulse width of the electrical current stimulus 
signal at a first increase rate in a first pulse width range. This is, in a preferred embodiment 
employed such that the pulse width increases jBrom 0-250 microseconds within a first time 
period between 15 and 40 seconds, and at a second increase rate in a second pulse width 

20 range preferably such that the pulse width increases from 25 1-500 microseconds within a 
second time period between 15 and 40 seconds, e.g. in 20 seconds. The apparatus is further 
devised to increase the amplitude of an electrical current stimulus signal at a first increase 
rate within a first amplitude range and at a second increase rate within a second amplitude 
range. The first and second amplitude ranges are different selections of combinations of 

25 2unplitude ranges from the range of 0-100 mA and time periods between 5 and 80 seconds. 
For example, the increase rate may be such that the amplitude increases fi-om 0-100 mA 
within a certain time period, which time period may last between 5 and 80 seconds 

The purpose of using different time periods for the increase of pulse width or 
amplitude within a specific range, and thus the increase rate, is to make the measurement 

30 independent of the subjected person's perception of time. With varying increase rates from 
one test to another, the person subjected to the test is not led to make his or her indication 
based on the memory of the previous test, regarding the time elapsed since the beginning 
of the stimulus induction. The person therefore needs to focus only on the induced 
stimulus, which in turn results in a more reliable measurement. For this reason, 

35 embodiments of the inventive apparatus is devised to never use the same time period, for a 
certain increase range and a certain person, twice in a row. The stimulator may for example 
be devised to repeatedly in predetermined time intervals randomly select a new increase 
rate. For example, the apparatus may be devised to change said time period randomly, 
although with a time period of at least 5 seconds, between every two tests. 
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In order to adjust the scales of the measurement resuh, one embodiment of the 
invention is devised to increase the stimulation signal starting at a signal level dependent 
on a previously stored perception threshold. This perception threshold is preferably found 
in a dedicated measurement cycle. Likewise is another embodiment devised to increase the 
5 stimulation signal up to a signal level dependent on a previously stored sensation or 
tolerance threshold. 

In addition to the operation with increasing current and/or heat amplitude, as well 
3S increasing pulse width, the inventive apparatus is capable of running according to a 
randomized stimulation scheme. In such a scheme, the induced stimuli has a random value 

10 both with regard to amplitude and, for electrical current, pulse width. Preferably, higher 
values close to the tolerance threshold are avoided in the randomized stimulation scheme. 
A certain random value, or set of values, is maintained for a specific time period, long 
enough for a person to be able to indicate that the stimuli matches the sensation to be 
measured. After said time period, the induced stimuli assumes a new random value, or set 

1 5 of values. Thus, in varieties of the invention, the stimulator is devised to deliver a physical 
stimulus with a randomly selected amplitude within a predetermined amplitude range, and 
to repeatedly in predetermined time intervals randomly select a new amplitude. Still a 
further variety is devised to deliver a physical stimulus with a randomly selected pulse 
width within a predetermined pulse width range, and to repeatedly in predetermined time 

20 intervals randomly select a new pulse width. 

In one variety of the inventive apparatus the stimulus induction means 104 
comprises a heat generating devise for emitting a stimulus by exchanging or inducing 
thermal energy with the skin of the person. The thermal energy exchange may be carried 
out by delivering heat to the skin of the person or by cooling the skin of the person. 

25 Different examples of such heat generating devices are resistive coils, peltier elements and 
lasers, such as argon lasers or carbon dioxide lasers. In the latter examples, radiation 
energy is transformed to heat in the skin. When using heat as stimulus, the apparatus would 
be devised to provide a heat stimulus having an amplitude increasing in a range of 20-60 
centigrades, preferably increasing with incremental steps in the range of 0.1 centigrades. 

30 The increase rate would typically be varied such that the heat stimulus increases from a 
start temperature to a maximum temperature during an interval in the range of 10-60 
seconds. 

In one embodiment, the stimulator is devised to be capable of delivering a pulsating 
thermal energy exchange stimulation in the shape of a temperature variation in a sinus 
35 wave within a predetermined initial temperature and a predetermined maximum or 

minimum temperature. In another embodiment, the stimulator is capable of delivering a 
pulsating thermal energy exchange stimulation in the shape of a temperature variation in a 
square wave and/or a triangular wave within a predetermined initial temperature and a 
predetermined maximum or minimum temperature. The stimulator is typically capable of 
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delivering a pulsating themial energy exchange stimulation in the shape of a temperature 
variation with a pulse width within a pulse width range of 0-1000 microseconds. The 
thermal energy exchange stimulator may also be designed to deliver an increasing, 
continuous , i.e. not pulsating, thermal energy stimulation. Dependent on the thermal 
5 inertia of the selected stimulation induction means, the pulsating properties of a pulsating 
stimulation may be more or less accentuated. 

Specific embodiments are designed such that the physical stimulus is achieved by 
means of delivering heat to the skin of a human being, preferably increasing the heat 
stimulus from an initial temperature in the range of 34 centigrades. The stimulator may 
10 furthermore be devised to vary the stimulus increase rate by varying the temperature of the 
delivered heat from an initial temperature to a predetermined maximum temperature during 
a time period in the range of 10 to 60 seconds. 

In embodiments based on cooling, the physical stimulus is achieved by means of 
cooling the skin of a human being, preferably increasing the cooling stimulus by 
1 5 decreasing the temperature from an initial temperature in the range of 34 centigrades. 
Typically, the stimulator would then be devised to vary the stimulus increase rate by 
varying the temperature of the delivered cooling from an initial temperature to a 
predetermined minimimi temperature during a time period in the range of 10 to 60 seconds. 
The internal structure of an apparatus for stimulation with thermal exchange is 
20 basically the same as the one for electrical stimulation, since the thermal elements or 
electrodes, whatever heating or cooling method is employed, will preferably be 
electronically controlled in the same manner as the electrical stimulator. 

The physiological basis for measuring by means of thermal exchange stimulation in 
accordance with the invention is that humans recognize four distinct types of thermal 
25 sensations, namely cold, cool, which may be painful, warm and hot, which also may be 
painful. These thermal sensations result from differences between the external temperature 
of the air or of objects contacting the body and having the normal skin temperature of 
about 34C. Thermal receptors modulate their firing or activity as a function of temperature. 
At constant temperature they have tonic discharges, firing action potentials at a steady rate 
30 governed by the actual temperature sensed. Cold and warmth receptors fire action 

potentials continously at low rates when the skin temperature is set at its normal value of 
34C. The steady firing rate does not increase or decrease monotonically if the skin is 
slowly warmed or cooled. Instead, each class of thermal receptors shows peak firing at a 
preferred skin temperature. Cold receptors are most active at 25C whereas warmth 
35 receptors are most active at 45C. Temperatures below or above these values evoke 

progressively weaker responses. Warmth receptors are unresponsive to hot temperatures, 
as stimuli above 50C fail to excite them. At these high temperatures hvmians perceive heat 
pain rather than sensations of warmth. The corresponding temperature for cool activation is 
5C. The frequency of discharge of cold or warmth fibres is linearly related to the size of 
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the wanning or cooling step. 

According to one embodiment of the present invention, the apparatus comprises the 
described means for induction of stimuU in the form of both an electrical current and heat. 
The choice of using heat as stimuli, instead of an electrical current, can be 
5 dependent on the sensation to be measured. Test results have shown that pain thresholds 
were elevated following intrathecal morphine when using an argon laser technique for heat 
stimuli induction, whereas no pain threshold changes were detected using electrical 
stimulation. A hypothetical explanation to the different results has been that the morphine 
has different effects on different nerve fibre populations, of which C-fibres are activated by 
10 heat and A-delta fibres are activated by electrical stimulation. Similar results have been 
found when measuring pain threshold elevation following treatment with acupuncture. 

According to the invention, the apparatus can be used not only to indicate 
sensations, but also integrated skills, impairments and disabilities, e.g. quality of life and 
active daily living, ADL. When using the apparatus for such a purpose, the measured 
1 5 perception threshold and pain threshold are used as lower and upper values on a scale, or 
vice versa. The integrated skill is then indicated by selecting the appropriate stimulation 
level, and the measurement result is referred to said scale. The induced stimuli can be 
either an electrical current or heat. Furthermore, the measurement, or indication, can be 
performed either by the person subjected by the stimuli, or by another person, based upon 
20 this other person's realisation of the integrated skills of the subjective person. 

In an exemplifying prototype used for an experimental study of an aspect of the 
invention, an electrical current stimulus was provided by means of an electrical current 
generator capable of delivering a current through a resistance of 13 kohm. The current was 
pulsated in a pulsating square wave shape having a fixed amplitude of 10 mA and a 
25 frequency of 10 Hz. The pulse width was increased from 0 to 500 microseconds in steps of 
about 8 microseconds. The increase rate of the pulse width was devised such that the pulse 
width was increased from 0 to 250 microseconds during 25, 30 or 35 second, never 
repeating the same increase rate twice in a sequence, and from 251 to 500 microseconds 
during 20 seconds. The results of this experimental study verifies the proper function of the 
30 invention. 

A preferred procedure for using the inventive apparatus for measuring a sensation, 
using a stimulus signal with an increasing value, comprises the steps of: 

connecting the induction means 104 to a skin portion of the patient, preferably into a 
finger grip; 

35 - conunencing the stimulus induction by pushing the control switch 124, whereupon an 
increasing stimulus is generated; 

- the patient halting the increase of the stimulus signal when sensing that the induced 
stimulus matches the sensation to be measured, whereby the stimulus signal is held at a 
constant level; 
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the patient considering if said constant level matches the sensation to be measured; 
- if indeed considering the stimulation halted at the constant level to represent a good 
match, the patient releasing the grip of the induction means, the resulting open circuit 
ending with the released induction means thereby triggering the apparatus to store the 
currently generated stimulus level; 

if not considering the stimulus at the constant level to match with the sensation to be 
measured, the patient pushing the control switch once again, thereby continuing the 
increase from the halted level, until finding a level that better matches the sensation. 

As previously described, the inventive apparatus can also be used for measuring a 
perception or an integrated skill, and may furthermore use a random variation of the 
stimulus signal instead of an increasing value. The described procedure is however easily 
modified to any of those cases, and is not intended to be limited by the specific wording of 
the included steps. 
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Claims 



1 . A sensation level measuring device comprising 

a stimulator devised to deliver a physical stimulus that is comparable with an affective 
5 component of said sensation. 

2. The measuring device as recited in claim 1, wherein said stimulator is devised to 
deliver a pulse width modulated pulsating physical stimulus. 

10 3. The measuring device as recited in claim 1 , wherein said stimulator is devised to 

deliver a pulsating physical stimulus with a varying pulse width, a fixed frequency and 
a fixed amplitude. 

4. The measuring device as recited in claim 1, wherein said stimulator is devised to 
1 5 deliver a physical stimulus that is comparable with a sensory component of said 

sensation. 

5. The measuring device as recited in claim 1 , wherein said stimulator is devised to 
deliver an amplitude modulated pulsating physical stimulus. 

20 

6. The measuring device as recited in claim 1, wherein the physical stimulus is achieved 
by means of delivering electrical energy to the skin of a human being. 

7. The measuring device as recited in claim 6, wherein said electrical energy is voltage 
25 controlled. 

8. The measuring device as recited in claim 6, wherein said electrical energy is current 
controlled. 

30 9. The measuring device as recited in claim 6, wherein said stimulator is capable of 

delivering electrical energy in the shape of a voltage or a current through a resistance 
of 0-20 kohm. 

10. The measuring device as recited in claim 6, wherein said stimulator is capable of 
35 delivering electrical energy in the shape of a voltage or a current in a sinus wave, 

preferably having a frequency in the range of 1-100 Hz. 

11. The measuring device as recited in claim 6, wherein said stimulator is capable of 
delivering electrical energy in the shape of a voltage or a current in a square wave 
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and/or a triangular wave, preferably having a frequency in the range of 1 -100 Hz. 



12. The measuring device as recited in claim 6, wherein said stimulator is capable of 
varying the amplitude of a pulsating electrical current in the range of 0-1 00 mA. 

5 

13. The measuring device as recited in claim 6, wherein said stimulator is capable of 
varying the amplitude of a pulsating electrical current with steps in the range of 0,5 
mA. 



10 14. The measuring device as recited in claim 6, wherein said stimulator is capable of 
varying the pulse width of a pulsating electrical energy wave in the range of 0-1000 
microseconds. 



15. The measuring device as recited in claim 6, wherein said stimulator is capable of 
15 varying the pulse width of a pulsating electrical energy wave with steps in the range of 
5-10 microseconds. 



16. The measuring device as recited in claim 1, wherein said stimulator is capable of 
delivering a pulsating physical stimulus with a variable increase rate. 

20 

17. The measuring device as recited in claim 16, wherein said stimulator is devised to 
deliver said physical stimulus at a first increase rate in a first measurement and at a 
second increase rate in a subsequent second measurement. 

25 18. The measuring device as recited in claim 16, wherein said stimulator is devised to 

deliver said physical stimulus at a first increase rate within a first pulse width range in a 
first measurement and at a second increase rate within a second pulse width range in a 
subsequent second measurement. 

30 19. The measuring device as recited in claim 16, wherein the increase of said physical 

stimulus is carried out within a selected time period in a predetermined range of time 
and said selected time period is different between every two measurements on the same 
measurement object. 

35 20. The measuring device as recited in claim 18, wherein the pulse width increases from 
about 0 to about 250 microseconds within a first time period between 1 5 and 40 
seconds in said first increase rate, and from about 251 to about 500 microseconds 
within a second time period between 15 and 40 seconds selected to be different from 
said first time period. 
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21 . The measuring device as recited in claim 16, wherein said stimulator is devised to 
deliver SEiid physical stimulus at a first increase rate within a first amplitude range in a 
first measurement and at a second increase rate within a second amplitude range in a 

5 subsequent second measurement. 

22. The measuring device as recited in claim 21, wherein said first and second amplitude 
ranges are different selections from the range of 0-100 mA, and said first and second 
increase rates are based on different selections of time periods between 5 and 80 

10 seconds. 

23. The measuring device as recited in claim 16, wherein the stimulator is devised to 
deliver a physical stimulus with a randomly selected amplitude within a predetermined 
amplitude range. 

15 

24. The measuring device as recited in claim 23, wherein the stimulator is devised to 
repeatedly in predetermined time intervals randomly select a new amplitude. 

25. The measuring device as recited in claim 16, wherein the stimulator is devised to 
20 deliver a physical stimulus with a randomly selected pulse width within a 

predetermined pulse width range. 

26. The measuring device as recited in claim 25, wherein the stimulator is devised to 
repeatedly in predetermined time intervals randomly select a new pulse width. 

25 

27. The measuring device as recited in claim 16, wherein the stimulator is devised to 
repeatedly in predetermined time intervals randomly select a new increase rate. 

28. The measuring device as recited in claim 1, wherein the physical stimulus is achieved 
30 by exchanging energy with or inducing thermal energy into the skin of a hiunan being, 

29. The measuring device as recited in claim 28, wherein the stimulator is capable of 
delivering a pulsating thermal energy exchange stimulation in the shape of a 
temperature variation in a sinus wave within a predetermined initial temperature and a 

35 predetermined maximum or minimum temperature. 

30. The measuring device as recited in claim 28, wherein the stimulator is capable of 
delivering a pulsating thermal energy exchange stimulation in the shape of a 
temperature variation in a square wave and/or a triangular wave within a predetermined 
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initial temperature and a predetermined maximimi or minimum temperature. 

31. The measuring device as recited in claim 28, wherein the stimulator is capable of 
delivering a pulsating thermal energy exchange or induction stimulation in the shape of 

5 a temperature variation with a pulse width within a pulse width range of 0-1 000 
microseconds. 

32. The measuring device as recited in claim 28, wherein the physical stimulus is achieved 
by means of delivering heat or radiation energy to the skin of a human being, 

10 preferably increeising the heat stimulus from an initieil temperature in the range of 34 
centigrades. 

33. The measuring device as recited in claim 32, wherein the stimulator is devised to vary 
the stimulus increase rate by varying the temperature of the delivered heat from an 

15 initial temperature to a predetermined maximum temperature during a time period in 
the range of 10 to 60 seconds. 

34. The measuring device as recited in claim 28, wherein the physical stimulus is achieved 
by means of cooling the skin of a human being, preferably increasing the cooling 

20 stimulus by decreasing the temperature from an initial temperature in the range of 34 
centigrades. 

35. The measuring device as recited in claim 34, wherein the stimulator is devised to vary 
the stimulus increase rate by varying the temperature of the delivered cooling from an 

25 initial temperature to a predetermined minimum temperature during a time period in 
the range of 10 to 60 seconds. 

36. The measuring device as recited in claim 28, comprising a resistive coil or a peltier 
element. 

30 

37. The measuring device as recited in claim 28, comprising a laser, such as an argon laser 
or a carbon dioxide laser. 

38. A sensation level measuring device comprising: 

35 a stimulator devised to selectively deliver a first physical stimulus that is comparable 
with an affective component of said sensation or a second physical stimulus that is 
comparable with a sensory component of said sensation. 

39. The measuring device as recited in claim 38, further comprising the features of claims 
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2-37. 

40. An apparatus for measuring the level of a sensation, perception or integrated skill of a 
person, the apparatus being provided with: 
5 -a stimulus signal generator (102) coupled to stimulus induction means (104) for 
inducing a pulsating physical stimulus to said person; 

-an indication mechanism (124), that is actuateable by said person, for indicating that a 
stimulus is experienced by the person to correspond to the level of said sensation; 
-a level registration means (1 14,1 16) for registering a sensation level value 
10 corresponding to said sensation, 

characterized in means (122) for modulating the pulse width of the physical stimulus 
with a constant frequency and a constant amplitude for the purpose of measuring the 
level of an affective component of said sensation. 

15 41 . The apparatus of claim 40, further comprising means (120) for modulating the 

amplitude of said pulsating stimulus with a constant frequency and a constant pulse 
width for the purpose of measuring the level of a sensory component of said sensation. 

42. The apparatus of claim 40, wherein the stimulus signal generating means (102) further 
20 comprises a direct current generator or a constant voltage generator capable of 
delivering an electrical current through a resistance of 0-20 kohm via stimulus 
induction means (104) in the shape of electrodes applicable against the skin of said 
person. 

25 43. The apparatus of claim 40, wherein the pulsating stimulus providing means (1 06) 

further comprises an oscillator (108) being devised to provide a stimulus signal in the 
form of a sinus wave having a frequency in the range of 1-100 Hz. 

44. The apparatus of claim 40, wherein the pulsating stimulus providing means (106) 
30 further comprises a square and/or triangular wave generator (110) being devised to 

provide a stimulus signal in the form of a square wave having a frequency in the range 
of 1-100 Hz. 

45. The apparatus of claim 43 or 44, further being capable of varying the amplitude of an 
35 electrical current stimulus signal in the range of 0-100 mA, preferably increasing with 

incremental steps in the range f 0.5 mA and preferably having a fixed pulse width in 
the range of 50-1000 microseconds. 

46. The apparatus of claim 43 or 44, further being capable of varying the pulse width of an 
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electrical current stimulus signal in the range of 0-1000 microsecond, preferably 
increasing with incremental steps in the range of 5-10 microseconds and preferably 
having a fixed amplitude in the range of 5-20 mA. 

5 47. The apparatus of claim 43 or 44, further being devised to increase the pulse width of an 
electrical stimulus signal at a first increase rate in a first pulse width range, preferably 
such that the pulse width increases from 0-250 microseconds within a time period 
between 1 5 and 40 seconds, and at a second increase rate in a second pulse wadth range 
preferably such that the pulse width increases from 251-500 microseconds in 20 
10 seconds. 

48. The apparatus of claim 43 or 44, further being devised to increase the amplitude of an 
electrical current stimulus signal at an increase rate in an amplitude range, preferably 
such that the amplitude increases from 0-100 mA within a time period between 5 and 

15 80 seconds. 

49. The apparatus of claim 47 or 48, fiuther being devised to change said time period 
between every two tests, when using the same increase range for one and the same 
person. 

20 

50. The apparatus of claim 43 or 44, ftirther being devised to generate an electrical current 
stimulus signal with a randomly selected first amplitude, to maintain said selected 
amplitude for a period of time and to thereafter randomly select a second amplitude 
higher than the first amplitude. 

25 

51. The apparatus of claim 43 or 44, further being devised to generate an electrical current 
stimulus signal with a randomly selected first pulse width, to maintain said selected 
pulse width for a period of time and new higher or pulse width values within 
predetermined levels, to maintain said selected values for a period of time, and to 

30 thereafter randomly select a second pulse width wider than the first pulse width. 

52. The apparatus of claim 40, ftirther being devised to increase the stimulation signal 
starting at a signal level dependent on a previously stored perception threshold. 

35 53. The apparatus of claim 40, ftirther being devised to increase the stimulation signal up 
to a signal level dependent on a previously stored sensation or tolerance threshold. 



54. The appeiratus according to any of the claims 40-53, wherein the stimulus induction 
means (104) comprises a thermal element for emitting a stimulus in the form of thermal 
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energy. 

55. The apparatus of claim 54, wherein the thermal element is a resistive coil or a peltier 
element. 

5 

56. The apparatus of claim 54, wherein the thermal element is a laser, such as an argon 
laser or carbon dioxide laser. 

57. The apparatus of claim 54, further being devised to provide a heat stimulus having an 
10 amplitude increasing from an initial temperature preferably in a range of 34 centigrades 

to a maximum temperature preferably in the range of 60 centigrades, preferably 
increasing with incremental steps in the range of 0.1 centigrades. 

58. The apparatus of claim 57, further being devised to vary the increase rate such that the 
1 5 heat stimulus increases from said initial temperature to said maximum temperature 

during a time period in the range of 10-60 seconds. 

59. Use of an apparatus as recited in any of the claims 1-58 in measuring the level of a 
sensation. 

20 

60. Use of an apparatus as recited in any of the claims 1-58 in measuring the level of a 
perception. 

61 . Use of an apparatus as recited in any of the claims 1-58 in measuring the level of an 
25 integrated skill. 

62. A method of measuring the level of a sensation, perception or integrated skill of a 
person, comprising the steps of: 

delivering to said person a physical stimulus that is comparable with an affective 
30 component of said sensation; 

registering a first sensation level value in response to an indication from said person 
that said physical stimulus corresponds to said sensation. 

63. The method as recited in claim 62, fiirther comprising the step of delivering a pulse 
35 width modulated pulsating physical stimulus. 

64. The method as recited in claim 62, ftirther comprising the step of delivering a pulsating 
physical stimulus with a varying pulse width, a fixed frequency and a fixed amplitude. 
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65. The method as recited in claim 62, further comprising the step of delivering a physical 
stimulus that is comparable with a sensory component of said sensation. 

66. The method as recited in claim 62, further comprising the step of delivering an 
5 amplitude modulated pulsating physical stimulus. 

67. The method as recited in claim 62, further comprising the step of achieving the 
physical stimulus by delivering electrical energy to the skin of a human being. 

10 68. The method as recited in claim 67, wherein said electrical energy is voltage controlled. 

69. The method as recited in claim 67, wherein said electrical energy is current controlled. 

70. The method as recited in claim 67, further comprising the step of delivering electrical 
1 5 energy in the shape of a voltage or a current through a resistance of 0-20 kohm. 

71 . The method as recited in claim 67, further comprising the step of delivering electrical 
energy in the shape of a voltage or a current in a sinus wave, preferably having a 
frequency in the range of 1-100 Hz. 

20 

72. The method as recited in claim 67, further comprising the step of delivering a electrical 
energy in the shape of a voltage or a current in a square wave and/or a triangular wave, 
preferably having a frequency in the range of 1-100 Hz. 

25 73. The method as recited in claim 67, further comprising the step of varying the amplitude 
of a pulsating electrical current in the range of 0-100 mA. 

74. The method as recited in claim 67, further comprising the step of varying the amplitude 
of a pulsating electrical current with steps in the range of 0,5 mA. 

30 

75. The method as recited in claim 67, further comprising the step of varying the pulse 
width of a pulsating electrical energy wave in the range of 0-1000 microseconds. 

76. The method as recited in claim 67, further comprising the step of varying the pulse 
35 width of a pulsating electrical energy wave with steps in the range of 5-10 

microseconds. 

77. The method as recited in claim 62, further comprising the step of delivering a pulsating 
physical stimulus with a variable increase rate. 
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78. The method as recited in claim 77, further comprising the step of delivering said 
physical stimulus at a first increase rate in a first measurement and at a second increase 
rate in a subsequent second measurement. 

5 

79. The method as recited in claim 77, further comprising the step of delivering said 
physical stimulus at a first increase rate within a first pulse width range in a first 
measurement and at a second increase rate within a second pulse width range in a 
subsequent second measurement. 

10 

80. The method as recited in claim 77, further comprising the step of increasing said 
physical stimulus within a selected time period in a predetermined range of time and 
said selected time period is different between every two measurements on the same 
measurement object. 

15 

81. The method as recited in claim 79, further comprising the step of increasing the pulse 
width from about 0 to about 250 microseconds within a first time period between 15 
and 40 seconds in said first increase rate, and from about 25 1 to about 500 
microseconds within a second time period between 1 5 and 40 seconds selected to be 

20 different from said first time period. 

82. The method as recited in claim 77, further comprising the step of delivering said 
physical stimulus at a first increase rate within a first amplitude range in a first 
measurement and at a second increase rate within a second amplitude range in a 

25 subsequent second measurement. 

83. The method as recited in claim 82, wherein said first and second amplitude ranges are 
different selections from the range of 0-100 mA, and said first and second increase 
rates are based on different selections of time periods between 5 and 80 seconds. 

30 

84. The method as recited in claim 77, further comprising the step of delivering a physical 
stimulus with a randomly selected amplitude within a predetermined amplitude range. 

85. The method as recited in claim 84, further comprising the step of repeatedly in 
35 predetermined time intervals randomly selecting a new amplitude. 

86. The method as recited in claim 77, further comprising the step of delivering a physical 
stimulus with a randomly selected pulse width within a predetermined pulse width 
range. 
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87. The method as recited in claim 86, further comprising the step of repeatedly in 
predetermined time intervals randomly selecting a new pulse width. 

5 88. The method as recited in claim 77, further comprising the step of repeatedly in 
predetermined time intervals randomly selecting a new increase rate. 

89. The method as recited in claim 62, further comprising the step of achieving the 
physical stimulus by exchanging thermal energy with or inducing thermal energy into 

10 the skin of a human being. 

90. The method as recited in claim 89, further comprising the step of delivering a pulsating 
thermal energy exchange stimulation in the shape of a temperature variation in a sinus 
wave within a predetermined initial temperature and a predetemiined maximum or 

1 5 minimum temperature. 

91. The method as recited in claim 89, further comprising the step of delivering a pulsating 
thermal energy exchange stimulation in the shape of a temperature variation in a square 
wave and/or a triangular wave within a predetermined initial temperature and a 

20 predetermined maximum or minimum temperature. 

92. The method as recited in claim 89, further comprising the step of delivering a pulsating 
thermal energy exchange stimulation in the shape of a temperature variation with a 
pulse width within a pulse width range of 0-1000 microseconds. 

25 

93. The method as recited in claim 89, further comprising the step of achieving the 
physical stimulus by delivering heat to the skin of a human being, preferably increasing 
the heat stimulus from an initial temperature in the range of 34 centigrades, 

30 94. The method as recited in claim 93, further comprising the step of varying the stimulus 
increase rate by varying the temperature of the delivered heat from an initial 
temperature to a predetermined maximum temperature during a time period in the 
range of 10 to 60 seconds. 

35 95. The method as recited in claim 89, further comprising the step of achieving the 

physical stimulus by cooling the skin of a human being, preferably increasing the 
cooling stimulus by decreasing the temperature from an initial temperature in the range 
of 34 centigrades. 
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96. The method as recited in claim 95, further comprising the step of varying the stunulus 
increase rate by varying the temperature of the delivered cooling from an initial 
temperature to a predetermined minimum temperature during a time period in the range 
of 10 to 60 seconds. 

5 

97. A method for measuring the level of a sensation, perception or integrated skill of a 
person, comprising the steps of: 

selectively delivering to said person a first physical stimulus that is comparable with an 
affective component of said sensation or a second physical stimulus that is comparable 
10 with a sensory component of said sensation; 

registering a sensation level valuejn response to an indication from said person that 
said physical stimulus corresponds to said sensation; 

indicating whether the registered sensation level value is based on said first physical 
stimulus or said second physical stimulus respectively. 



15 

98. The method as recited in claim 97, further comprising the steps of claims 63-96. 
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